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The Microbe of Yellow Fever— 
Preventive Inoculation. 

M. M. FREIRE AND REBOUR- 

GEON.* 

In 1880 Dr. Domingo Freire, pro- 

BY dD. 

fessor of biology in the medical faculty | 
at Rio Janeiro, in a memoir which 

appeared based on his scientific work, 
had already published the result of 
his first discoveries regarding the 
microbe of yellow fever and regard- 
ing the employment of salicylate of. 
soda as a curative means. Since that 
time M. Freire has not ceased to study 
the question, regarding it indeed 
from the true point of view, namely, 
the microbial nature of this fever, the 
possible culture of the microbe, its 
physiological and chemical transfor- 
mations, and finally its attenuation. 
To-day, after a rigorous experimenta- 
tion, M. Freire gives the proofs of 
the contagion, and demonstrates the 
existence of Atomazne in the cases of 

yellow fever. of which he indicates 
the character. The culture of the 
micro-organism and the artificial re- 
production of the blackish matter of 
the vomiting, the infecto-contagious 
nature of the malady, and finally the 

inoculation-preventive by aid of a 
liquid attenuated by culture, have been 
the object of his researches. 
When the blood of a subject recently 

deceased from yellow fever is exam- 
ined, or, better still, the blood of 
an inoculated animal at the point 
of death by the same disease, there 
may be seen in the field of the micro- 
scope: 1. A considerable quantity of 
extremely small micrococci, hyaline 

*A paper presented to the French Academy by M. 
Bouley. Translated by A. N. Skinner from Comptes 
Rendus, November toth, 1884. : 

_ of a blood-corpuscle. 

| seek to cultivate the 
' found in the blood, at the tempera- 

in appearance. @. Cellular bodies. 

attaining only one-fourth the volume 
2... Lie (same 

_ cellular bodies larger and more 

opaque. 4. Large cellules affecting 
the form of an epithelial cellule of a 
blackish aspect, showing their torn 
enveloping coats and permitting to 
escape a quantity of the above de- 
scribed micrococci. 

On the other hand, if in a bouillon 

devoted to culture by surrounding it 
with the required precautions, we 

micrococcus 

ture of 38° to 39°, we see in a few 
hours its successive transformations 
and passage through all the states — 
which have been just indicated. If 

| we leave the liquid in repose the in- 
. ferior part becomes entirely blackish ; 
microscopic observation demonstrates 

that this deposit is only formed of the 

cellular envelopes of the micro-organ- 
| ism which has reached the last period’ 
of its action. Chemical analysis de- 

monstrates besides that this cellular 
envelope is transformed into AZo- 
maine. It is then easy to deduce 
from this series of observations that 

| the yellow fever is determined by the 
presence in the blood of a cryptococ- 
cus which follows rapidly all its phases 
of evolution, and that the blackish 
matter of the vomiting, or of the de- 
jections of sick persons, is formed 
only of the debris of this same cryp- 
tococcus which has become poison by 
its transformation into pfomazne, and 
not by the removal of the blood cor- 
puscles through hemorrhage as has 
been believed for a long time. 

Encouraged by his successive dis- 
coveries, and proceeding always with 
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the necessary experimental rigor, M. 

Freire has accomplished the attenua- 
tion of the virus of the fever in a cul- 
ture liquor, and the transformation of 
it into a mild or vaccinal virus. In 
the month of last November the Em- 

peror of Brazil, that illustrious Mece- 
nas of science, assisted by the ministry 
of the Empire and the principal 
members of the medical faculty, 
wished to perpetuate the work of M. 
Freire, and authority was given to 

= 

crobe, animals recently purchased as 
subjects of experiment to die of yel- 
low fever spontaneously and in a few 
hours, while certain others inoculated 
for prevention have perfectly resisted, 
giving all the signs of perfect health. 

I close by claiming to establish for 
M. Freire the question of priority, 

and in promising to give very soon 
_ new details, supported always by ex- 

begin the vaccination of human be- | 

ings. The facts given by us have 

not been tardy in producing results, 
and in four months the number vacci- 

nated exceeded four hundred. 

The phenomena observed to follow 
vaccination are only those which are 

noticed in a very mild yellow fever: 

intra-orbital and — supra-orbicular 
pains ; very intense cephalalgia ; loss 
of appetite; elevation of tempera- 
ture; lassitude in the limbs. But all 
these symptoms cease at the end of 

two or three days at the most, and 

the subject returns to health. If the 

ined some hours after inoculation, the 

| for 

periment. 
Oo——— 

The Study of Vegetable Fibres. 
In the National Museum there is a 

large and valuable collection of tex- 
tile fibres, which shows that the 
world is by no means dependent 
upon the best known fibre-yielding 

plants, cotton, hemp, flax, and jute, 
its textile fabrics. Cotton and 

linen cloths are so common and so 
_cheap among us that we scarcely 
think of the possibility of any substi- 
tutes for them. Yet in other lands 
the conditions may be very different ; 
and it is interesting to look back 

among the early inhabitants of the 
blood of a vaccinated case is exam-_ 

micrococcus of yellow fever is found | 
in the blood, but its enveloping coat 
is no longer transformed into /Zo- 
matne; it is consequently no longer 
a poison, and is absorbed little by lit- | 
tle and finally disappears. 

The experimenattion has not yet | 

been able to demonstrate for how 

long a time the immunity conferred 

by. this preventive inoculation will 

world, and trace the progress of the 
textile industry through its various 
stages. We see how each nation has 

_ learned to utilize the materials nature 

continue; but this immunity at the | 
outset is absolutely certain, and ex-_ 
amples the most striking have demon- 
strated it to us. Amidst us large 
numbers of those inoculated have 
been able to live in localities posi- 
tively contaminated, seeing every day | 
around them the.yellow fever thin- | 

ning out the ranks without experienc- _ 
ing the slightest attack of the malady. 
We have seen likewise in the course 
of our experiments at that time, under 
the influence of the high temperatures 
of these regions, the laboratories to 
become literally invaded by the mi- 

has provided; where cotton was 
abundant it was woven into cloth, 
where the flax and hemp flourished 
their valuable fibres were extracted ; 
fine linen is a very ancient fabric. 
This part of the subject, however 
interesting, cannot be dwelt upon 
here, nor can we refer to the circum- 
stances which have led many persons . 
to spend much time and money in 
the cultivation of other fibrous plants, 
and inventing machinery to extract 
the fibres from them. It would seem 
that nothing could supersede cotton 
for spinning and weaving such fab- 
rics as are most constantly in demand. 
Yet it may be that the time is not far 

_ distant when it can no longer be said 
that ‘cotton is king.’ Even now it 
has a rival in the ramie, the Chinese 
nettle, Baehmeria nivea, in the fine- 
ness to which it can be spun, for the 
pure white, silken fibres of the ramie, 
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some beautiful specimens of which 

are in the National Museum, have 
furnished a thread so fine that one 

pound of it would measure 77,000 | 

yards. 
For experimental purposes cotton | 

The | has been spun very much finer. 
finest cotton thread of which we have 
any knowledge was mentioned on 
page 217 of vol. ii of this JouRNAL 
where it is stated that a pound of cot- 
ton has been spun into a yarn over 
715 miles in length. This repre- 
sents 1,258,400 yards, and would 
correspond to number 1500 thread. 
Where this was done we do not 
know, as the record we have does 
not specify the mill. The Williman- 

tic Linen Company, of Connecticut, | 
has spun some thread almost as fine. 

This company has spun cotton thread | 
as fine as number 1,100, which would 
give 924,000 yards to the pound. 

The extreme fineness of this thread 
may be better appreciated when it is | 
said that the finest thread in demand 
is number 200, and few persons use 
anything finer than 150. We have 
some specimens of 400 three-cord 
thread, 112,000 yards to the pound, 
from the Willimantic Company which 
measures about 100/ or .0039 inch 
in diameter. This represents the di- 
ameter of three threads twisted to- 
gether, from which some idea of the | 
extreme fineness of the higher num- 
bers may be formed. 

There are many plants growing in | 

different parts of the world which are 
of more or less value as sources of 
textile fibres ; some of them are only 
useful where they grow for making — 
ropes, or nets for fishing, others have 
already acquired more or less com- 
mercial importance, and are used in 
the manufacture of paper or for mix- | 

ing with more valuable fibres in spin- | 

ning. 
It becomes, then, a matter of con- 

siderable importance to be able to | 
distinguish fibres of different kinds in | 
woven fabrics, and this is only possi- | 
ble by the aid of the microscope. 

The microscopical examination of 

| fibres also leads to more than a 
knowledge of the peculiarities of 
‘fibres and the means of distinguish- 
ing between them. In the hands of 

| experienced persons the microscope 
throws much light upon questions of 
practical importance to spinners of 
yarns and to dyers. This is a branch 
of the subject that is too technical for 
this place. It may be said, however, 

that the value of a fibre for spinning 

depends upon its fineness, suppleness, 
length, and strength. In the case of 
wool we have the further qualities of 
natural curliness and imbricated-sur- 
face, which causes the fibres to cohere 

'and mat together. The ramie is ex- 
ceedingly well adapted to spinning, 
the fibre being very soft, averaging 
about 120mm. in length. Obviously 
it has a great advantage over cotton 
in respect of length. The cotton 

| fibre, however, makes durable gar- 
ments by reason of its great softness 
and flexibility, due to the purity of 
the cellulose of which it is composed. 

In this article we shall confine our- 
selves to the examination of fibres 
from the vegetable kingdom. 

The best authority upon the micro- 
scopical characters of vegetable fibres 
is M. Vétillart, whose valuable work, 
‘Etudes sur les fibres,’ is the most 
complete yet published, although it 
only treats at length of a compara- 
tively small number of the textile fibres 
now more or less used. M. Vétillart 
examines fibres in several ways, and 
one cannot do better than follow the 
course he has laid down. We shall 
give the method of examination as 
carried out in the National Museum 
for the examination of fibres, and the 
method of mounting specimens for 
microscopical study, or for reference 
and comparison. 

The fibres are first separated from 
each other, so that single ones can 
be readily collected and isolated. In 
most cases a simple soaking or boil- 
ing in water suffices to effect the 
separation, but if not, boiling in a 

- weak solution of washing soda soon 
| removes the resinous or gummy ma- 
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terial which binds them together, and | 
makes them readily separate when 

pulled apart with needles. 
should be thoroughly washed out, 
when the fibres may be allowed to 
dry. 

The microscopical examination is 

conducted in a mixture of equal parts 

of water and glycerin. The fibres 
are placed in the mixture or on a 

slide, a {-inch cover-glass applied, 
and the examination conducted with 

a 2 and a 1 objective. 

The soda’ 

The general — 

character of the fibre is thus quickly © 
made out, and if it should be-one of | 
the more common forms, it would be 
immediately recognized. If it should 
be a fibre with which the observer is 
not familiar, it is first examined care- 
fully, the diameter of the fibres meas- 
ured, and the appearance of the ends 
particularly noted. The next step is 
to treat it with reagents, unless it | 

should seem desirable to measure the 
length of the fibres at this stage. The 
length is measured by stretching some 

of the fibres out on a slip of glass, in 

water or glycerin, and measuring 
their length in any convenient way. 

Two reagents are used in the ex- 
amination of fibres, one a solution of 
iodine, which is allowed to act for a 
few moments, and then followed by 
the second, which is sulphuric acid 
of a certain strength. 

The iodine solution is prepared by 
dissolving one gramme of potassium 
iodide in 100 c. c. of water, and add- 
ing iodine to saturation, leaving a 
portion of iodine undissolved in the 
fluid to maintain its strength. 

The sulphuric acid solution is made 
by mixing two volumes of glycerin 
and one of water, and to this mix- 
ture, kept cool by surrounding it with 
cold water, is added with constant 
stirring three volumes of commercial 
sulphuric acid. 

When a fibre is treated in the man- 
ner to be described with these two 
reagents, it becomes colored either 
blue or yellow, depending upon the 
urity of its cellulose. Pure cellu- 

foie is colored blue, but when mixed 

with matters which frequently ac- 
company vegetable fibres, particu- 
larly such as are hard and inelastic, 
the blue color is concealed by the im- 
purities, and various shades of yel- 
low result. 

The strength and suppleness of a 
fibre depends upon the purity of the 
cellulose. The yellow color indicates 
that the fibres are of a woody nature, 
short, and brittle when bent, although 
they may be strong in a longitudinal 
direction. Among the most valuable 
fibres giving a yellow reaction are the 
New Zealand flax, Phormium tenax, 

_ the bowstring hemp, Sazszvzera zey- 
/anica, and the pita of our southern 
countries. obtained from some of the 
agaves, specimens of which can al- 
ways be obtained from the leaves of 
the common century plant. Most of 
the fibres from the palms also give 
the yellow color. 

These reactions afford a_ ready 
means of separating fibres into two 
classes, those which are colored blue 
and those which are colored yellow. 
M. Vétillart has made a further di- 
vision, separating the mono- and di- 
cotyledonous plants, certain ones of 
each division taking the blue and 
others the yellow. 

To apply the reagents a portion of 
the dry fibre is placed on a slide, and 

a few drops of the iodine solution 
added to it. After a few moments 
the liquid is removed by the use of 
blotting-paper, which is caused to 
absorb as much moisture as possible 
by pressing it gently upon the fibres. 

The cover-glass is then applied, 
and the sulphuric acid solution al- 
lowed to flow under one side while a 
piece of blotting-paper absorbs it on 
the opposite side. The characteristic 
color soon shows, even to the naked 
eye, and the appearance of the fibres 
under the microscope is almost sure 
to lead to their identification. 
Among the fibres giving a yellow 

reaction jute is the most common, 
and will serve well for experimental 
trials. Much of the coarse bagging or 
sacking, burlaps, gunny-cloth, etc., 
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contains jute, or is made entirely 
of that fibre, which also enters into 
the composition of the cheaper grades 
of ingrain carpets, matting, twine, | 
and rope. 

M. Vétillart has arranged a scheme 
for the systematic examination of 
fibres, which gives the distinctive 
features of the different ones in a very 

concise form. It is intended to aid 
the observer in identifying unknown 
fibres. The arrangement will 
translated and published in our next 
number. 
When a typical specimen of any 

fibre is examined, it is usual to pre- 

be 

One of the prepared slides is now 
selected, placed on the turn-table and 
a coat of thin shellac laid over the 
hardened ring. Almost immediately 

_a few drops of the mounting medium 

pare several permanent mounts for | 

the microscope, to be used in com- | 
paring different fibres. To be use- 
ful such mounts must show the fibres 
precisely as they appear when exam- 
ined in water and glycerin. They 
are therefore mounted in the same 
mixture. The mounting is very 
quickly done, and the preparations 
are permanent. 

The slides are first prepared with 
thin rings of shellac, of the proper 
size to receive 2-inch cover-glasses, | 
and set aside for use as required. 

The fibres having been prepared as | 
described above, by boiling in soda, 
and separated by needles, are then se- | 
lected for mounting. It is desirable | 

to show all parts of a fibre on each | 
slide. 
inches in length, and desire to mount 
it for study. The mount must show 
both ends of the fibre and different 
parts along the length. Several such 
fibres are therefore chosen, placed 
together in the hand, and pieces cut 
off from the ends half an inch long. 
Then at various places along the 
length other pieces of the same length 
are cut off and the rest rejected. 
Thus a good set of specimens for 
mounting is obtained, which is sure 
to give all the needed characters—the 
appearance of the ends, the diameter | 

The pieces | 
are placed in the glycerin and water ' 
in different parts, etc. 

mixture, while the slide to receive 
them is made ready. 

Suppose we have a fibre ten | 

are placed within the cell, the speci- 
mens to be mounted transferred to 
it, the cover-glass applied, pressed 
down gently on the fresh shellac, to 
which it becomes quickly attached. 
As the excess of liquid is forced out 
it is absorbed by pieces of blotting 
paper. The slide is now set aside 

_ and others mounted in the same way. 

In the course of ten minutes the gly- 
cerin can be washed away from the 
surface, under a tap or, as we prefer, 
by directing a fine stream of water 
upon it from a chemist’s wash-bottle. 
It is then partly dried with blotting- 
paper, and in a few moments will be 
perfectly dry. A ring of shellac is 
then run around the cover-glass to 
ensure against leakage, and the slide 
set aside until a convenient time for 
finishing it, which may not be for 
several weeks. 

The finishing consists in a coat 
of asphalt and gold size in equal 

| parts, followed by a ring of asphalt 
alone. 

wat ane 

Revivification of Infusoria. 

BY JABEZ HOGG. 

The mysterious revivification of 
many of the minuter forms of infuso- 
rial life, notably rotifers, or as they 
are more commonly called, wheel 
animalcules, cannot fail to surprise 
and interest those who may for the 
first time witness their evolution from 
a few small particles of earth or dust. 
A drop of water is sufficient to awaken 
from their longest sleep whole colo- 

| nies of desiccated rotifers—will in a 

few minutes restore them to life and 
vigor and send them on their way re- 
joicing, just as their ancestors had 
gone in ages past. 

I have previously described a series 
of observations made under the micro- 
scope which seemed to show the inde- 

‘ structibility of those delicately and 
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exquisitely organized animals, roti- 
fers. To me it appeared that these 
wonderful infusorial animalcules en- 
joyed life all the more keenly for be- 
ing subjected to a prolonged state of 
suspended animation, for on each oc- 
casion of revivification they instantly 
resumed their functional activity all 
the more eagerly, and precisely at the 
point where it was so rudely broken 
off or interrupted. My experiments, 
now extending without a break over 

a third year, have been slightly varied 
from those of previous years, inas- 
‘much as several members of the Cili- 
ata and Tardigrada families have been 
included in them, and these have, 
although not to the same degree, ex- 
hibited a remarkable tenacity of life. 
I have likewise brought the intervals 
of sleep and vigorous life into strict ac- 
cord with the durations of dry and wet 
periods ofthe year, so that my pets have 
been kept in a perfectly dry condition 
during the whole of the long drought 
which characterized the past summer. 
Moreover, some older dried speci- 
mens were subjected to an artificial 
process of desiccation. They were 
kept for a time in a hot-air chamber, 
the heat in which was raised to 200° 
F., and subsequently the miniature 
aquarium in which they were inclosed 
was plunged into a freezing mix- 
ture. Neither process killed them 
nor greatly diminished their vital 
powers, their revivification: in both 
cases being somewhat delayed. 

Certain toxic agents known to exert 
a baneful influence over animals stand- 
ing higher. in the scale of life were 
added to the water supplied to the 
rotifers, but in no way did they pro- 
duce discomfort; on the contrary, 
portions were taken into the stomach 
and partly digested. On the other 
hand, a drop of sewage water caused 
marked discomfort ; they immedi- 
ately retracted their rotating organs 
and sank down to the bottom of the 
cell. These were, so far as I can as- 
certain, poisoned, and this was prob- 
ably owing to the free sulphide of 
hydrogen which my nose told me was 

being evolved by the putrescent sew- 
age. Llay more stress on this fact 
Pe eaase it is said that these and other 
forms of infusorial life live and thrive 
in stagnant water. Nothing of the 
kind: they require a free supply of 
oxygen, as do other aquatic animals. 
The wheel-like organs surmounting 
the elongated body of Rotifer vulga- 
rzs, and which are seen constantly in 
motion when the animal is in health, 
have a treble task assigned to fhewm 
that of furnishing a supply of food, 
renewing the fresh air, and assisting 
in locomotion. From my observa- 
tions Iam led to infer that rotifers 
will live and multiply on a very scanty 
supply of organic matter, provided 
only that the water is fairly well 
oxygenated. One other noteworthy 
change I ought to mention, the greatly 
diminished or no longer developed 
eye, due, no doubt, to the withdrawal 
of the stimulus of light, my rotifers 
being nearly always kept in the dark. 
Of the sexes, the females greatly pre- 
ponderate over males. 

In some considerable colonies not a 
male can be seen. The remarkable 
power the rotatoria and some few 
other intusorial families have of re- 
sisting, as already pointed out, the 
extremes of heat, cold, and long-con- 
tinued drought on desiccation, must 
excite a desire for a closer acquaint- 
ance with these monads, these curi- 
ous specks of organization. 

So far as I can make out, the preser- 
vation of the rotifer under ordinary 
circumstances is due to two especial 
adaptations. The outer integument 
or skin, although composed of a firm 
material, is divided, like a coat of 
mail, into four or five segments ; these 
are under the control of a set of longi- 
tudinal muscles, which, when called 
into action, enable the little creature 
to shut itself up, telescopic fashion, 
and, sinking down, it assumes an 
ovoid form. As the water in the cell 
dries up a secreting organ is brought 
into play, and exuding a gelatinous 

kind of fluid, covers it with an in- 
soluble envelope, and secures it from 
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further change. Thus we are fur- clove, or other bath, enabling the 
nished with an example of organized — student to reject unsatisfactory speci- 
matter which for months or years mens at any step in the process of 
shows no evidence of life; indeed — preparation. 
merely possessing a property which, ‘When the top and bottom edges 
when acted upon by an appropriate are cut, one watch-glass rests dust- 
agent, gives rise to a series of actions tight upon another or receives accu- 

which we recognizeaslife— Hxglish rately a piece of plate-glass as a cover. 
Mechanic, from London Times. In such a watch-glass, covered, speci- 

O mens may remain for long staining or 
A Solid Watch-Glass. soaking without becoming dirty and 

without loss of fluid by evaporation. 
‘When the concave surfaces are 

polished, the watch-glass is as clear 
as a lens and becomes a perfect re- 
ceptacle for transparent dissecting 
material on the microscope stage.’ 

Having used some of these glasses 
ourselves, and seen them in use in 
laboratories, where they have given 
the utmost satisfaction, we take pleas- 

ure in commending them to micro- 
scopists. They may be obtained from 
Dr. Mercer, Syracuse, N. Y. 

Our readers have already heard of 
the solid watch-glass, devised some 
time ago by Dr. A. C. Mercer, and 
now favorably known to many inves- 
tigators as the Syracuse solid watch- 
glass. The illustration, Fig. 11, re- 

Fic. 11.—The Syracuse Solid Watch-Glass. ‘olored Rains. 

presents the glass. It is made of a The following memoranda of col- 
solid piece of glass, one surface deeply | ored rains are, presumably, reliable, 
concave and the other slightly so. but we have no clue to the compiler. 
They are furnished either plain or | They are taken from a newspaper 
with surfaces polished, as may be de-_ clipping, and seem to be records of 
sired. The most desirable form, | observed phenomena of some kind. 
probably, on account of utility and The dates may prove of value to those 
moderate cost, has upper and lower | who have occasion to look up the 
edges and concave bottom, cut and | matter more fully :— 
polished. _ On the 5th and 6th of November, 

The good features of this glass are | 427 A. D., there was a fall of black 
thus set forth in the circular adver- | dust in the neighborhood of Constan- 
tising it: _ tinople, and the atmosphere seemed 

‘The Syracuse solid watch-glass | to be on fire. Marcellus ascribed it 
rests solidly upon the table, or micro- | to Vesuvius. 
scope stage, and is not liable to be = Again, in 625 a. p., red dust fell 
overturned and its contents spilled. in Constantinople. 

‘It is transparent and can be used | At Brixon, in the Austrian Tyrol, 
over black, white or colored paper, in 869 A. p., red rain fell for three 
enabling the student to use such back- | hours. 
grounds to his work as will permit A red sand fell in Bagdad, in 929 
him to watch its progress to best ad- | A. D., and for many hours previous 
vantage. _ and subsequently the atmosphere was 

‘In it, on the microscope stage, | tinged with red. 
can be examined from time to time, | In 1056 a. p. there was a fall of 
or dissected and studied, transparent red snow in Armenia. 
tissues while in water, alcohol, oil of In 1110 A. D., in the province of 
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Vaspouragan, in Armenia, a flaming 
body fell into Lake Van, and the 
water became the color of blood. 

In 1219 or 1222 A. D. (the date is 
uncertain) a red rain fell in Bohemia. 
At the same time there was a fall of 
fine sand and a mass like coagulated 
blood. 

On November 6th, 1548 A. D., in 
Thuringia, a ball of fire fell with 
great noise, followed by a_ reddish 
substance like coagulated blood, which 
remained covering the ground for a 
long time. 

In Pomerania, in 1557, there fell 
large flakes of a substance resemb- 
ling blood. 

On December 24th, 1560, at Lille- 
bonne, in Lower Seine, France, a 
meteor fell, followed by a red rain. 

At the close of a terrible tempest, 
on July 5th, 1582, there fell in Rock- 
hausen, in Prussia, a quantity of fib- 

rous matter resembling human hair. 
On December 3d, 1586, there fell in 

Verden, in Hanover, large quantities 
of matter, black and red, accompanied 
by lightning and thunder. 

In ” August, 1618, a meteor fell in 
Styria, accompanied by a blood-red 
rain. 

In 1638, at Tournay, in Belgium, 
a red rain fell. 

In January, 1643, a blood-red rain 
fell in Voehigen and Weinsberg, in 
the kingdom of Wurtemberg. 

On March 28th, 1663, there fell 
near Laucha, Prussia, a shower of 
fibrous substance like blue silk. 

On January 31st, 1663, there fell in 
Norway a great quantity of membran- 
ous substances friable and like half- 
burnt papers. Baron Gotthaus ana- 
lyzed a portion of the substance, and 
found in it silex, iron, lime, carbon, 
magnesia, a trace of chrome and of 
sulphur, but not a particle of nickel, 
which is always present in aerolites. 

On March 24th, 1718, on the Island 
of Lathy, in India, a ball of fire fell, 
and after ita gelatinous red substance. 

On October 14th, 1755, a blood-red 
rain descended at Locarno, Switzer- 

land. Nine inches of rain fell, and | 

it was ascertained that the red matter 
contained in this shower was an inch 
deep by actual measurement. The 
same storm reached Swabia, on the 
Alps, and there changed into a red- 
dish snow, which fell to the depth of 
nine feet. 

In March, 1808, at Corniola, Ger- 
many, there was a fall of five feet of 
red snow. 

In 1813, according to Von Hum- 
boldt, there was a fall of red-colored 
hail in Palermo. 

The same year, according to the ° 
same authority, there was a fall of 
orange-tinted hail in Tuscany. 
A brick-colored snow fell in Italy 

in 1816. 
On August 13th, 1819, a mass of 

gelatinous matter fell in Amherst, 
Mass. 

In 1841 two blood-red rains are 
mentioned—one in Massachusetts, the 
other in Tennessee. 

In 1843 a man named Ingelow and 
his sons were picking cotton on a 
plantation in Laurens district, near 
Eurole river, South Carolina, when 
out of an almost cloudless sky great 
particles of red gelatinous matter fell — 
in a shower. 

In 1867 a similar rain fell in Al- 
bany, and the late lamented Dr. Jacob 
a. Mosher, of happy memory, made 
an analysis of it. He found it con- 
tained germs of marine growth, likely 
Fucus “platycar us. 

O 

Photomicrography at the Health 
Exhibition.* 

At the same table will be seen a 
beautiful little aéroscope connected 
with chronometric clockwork, which 
causes the rotation of a leading cen- 
tral screw attached to a frame that 
carries a piece of glass like an ordi- 
nary microscope slide, divided by lines 
into twenty-four hours and one extra. 
This is smeared with a sterilized vis- 
cous material and turned face down, 
so that when the experiment is begun 
the extra line corresponds with the 

# From the Bae Journ, Phot. 



aperture in the funnel opening be- 

neath. The clock, being allowed to 
act for an hour, brings the line of the | 

next division into registration at mid- | 
day. The instrument being attached | 

to an aspirator and air-meter, the air | 

is sucked through the funnel, leaving 
the germs, bacteria, fungi, &c., on 
the glass as it traverses centrally 
across the orifice of the funnel at the 
rate of an hour between each gradu- | 

This is a most useful and in- | ation. 
genious instrument, but rather costly. 

There is another of a somewhat | 

similar function, consisting of a bell 
glass inverted over another with a 
ledge, which can be filled by vaseline, 
glycerin, or oil to render the inner 
space air-tight, whilst a disc divided 
into separate spaces and covered with 
a sticky material is made to rotate by 
a drum clock beneath, so that the di- 
visions are brought opposite to a long 
slit ground out in the upper part of 
the bell glass for the air to enter. At 
the conclusion of the experiment the 
glass plate is removed and examined 
by the use of the microscope, though 
the naked eye can detect differences 
between the hourly deposits. 

’ There is another small nickel-plated 
aéroscope attached to an ordinary 
water aspirator ; a portable aspirator, 
consisting of two large glass jars, for 
drawing over a moderate but definite 
quantity of air, and an ordinary water 
aspirator; also a mercurial one for 
the drawing over fractional portions 
of air. Likewise on two pillars at 
the corners of the table are the modi- 
fied forms of the Maddox aéroscope, 
as used at sea and on land. There 
are different forms of sterilizing appa- | 
ratus both for hot and cold filtration, 
and several flasks with readily altera- 
ble fluids which have thus been steril- 
ized, and remain perfectly clear. 

ture cells—a 

delicate pipettes for infecting the drop- 
let of sterilized fluid placed on the 
thin cover glass for microscoipe ex- 
amination under culture. 
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To the exhibits is added a very 
valuable list of disinfectants, and such 
articles as prevent the rejuvenescence 
of bacteria in readily-putrescible fluid, 
the biniodide of mercury heading the 
list; 0.025 of a gramme preventing 
the putrescence of one litre of neutral 
beef broth—a thousand times less in 
weight than what is required of crys- 
talized phenic acid. This list alone 
suffices to particularize Dr. Miquel’s 
patience and industry. (See Za Se- 
maine Médicale for 30th August, 
1883.) It may be stated that the mil- 
dews, which are constant in the air, 
interfere largely by their rapid growth 
in the culture chamber if the sterilized 
liquid be at all acid; hence care is 
needed to neutralize, or even render 
slightly alkaline, the liquid in use. 
Dr. Miquel has raised an important 
point, much overlooked, as to the 
death and reviving points in different 
liquids, and the same liquids at differ- 
ent degrees of density. There are 
also M. Certes’ exhibits of water 
analysis by coloring the different liv- 
ing organisms. 

At the same table are other exhib- 
its, and notably some microscopes by 

Verrick, and large model microscopes 
| by Nachet, accompanied by a pho- 
tomicrographic camera. This differs 
from any we are acquainted with, in 
that it contains a side tube carryinga 
prism, used in the examination and 
placing of the object, and which al- 
lows of the prism being withdrawn 
out of the field prior to exposure, so 
that a person seated at the side can 
manipulate the apparatus with ease. 
The camera is of a fixed length, and 
carries at the side the focussing rod, 

connected by a pulley and cord with 
the fine adjustment. We rather ob- 

| ject to the position of the focussing- 
_ rod, which, like that made by Siebert, 

There are some useful little glass cul- | 
modification of Van | 

Tieghem and Lemmonier’s cell—and | 

we fear may be somewhat in the way. 
We must not longer linger over the 

interesting objects of this exhibit, 
which we heard a gentleman say was 
one of those of the greatest interest 
in the Exhibition, but pass to the table 
of M. Pasteur—a name too widely 
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known and appreciated for us to at- 
tempt to further eulogize. His valu- 

able contributions to the study of vin- 

egar formation by aerial germs; his 

Ww ae on beer, with studies of the dif- 

ferent yeast ferments, and, the part 

they, with other more minute organ- 

pisms, lay in giving various favor 

to beer; his mode of heating wine, 
(Pasteurizing) ; his extensive studies 
on the silkworm disease ; his experi- 

ments on the cholera of fowls; his 

efforts to lessen the dire mortality in 

animals from cattle plague, by the in- 
oculation of a modified form of the 
virus—all commercially attest to his 

genius and the value of the micro- 
scope. A list is given of the number 
of animals vaccinated, compiled from 
the combined labors of his assist- 
ants—Chamberland, Roux, Thullier, 
and others.* 

The above will suffice to induce 

those interested to examine the vari- 
ous forms of apparatus used in the 

culture and preparation of sterilized 

fluids. Among numerous flasks filled 
with such liquids, notably there stands 
a large flask—one of historical date— 
with which he confronted Baron Lei- 

big’s theory of fermentation, and 
enowed that the minute living yeast 

cell was capable of inducing Faaleete 

lar changes in inorganic media. In 

1848 he was led, through the discov- 
ery of left-hand tartaric acid, to the 
constitution of racemic acid. There 
are bottles of the right and left-hand 

tartaric acids—pasteboard models of 

the same—‘ the one, if seen reflected 
from a mirror, being the image of the 
other.’ In 1858 M. Pasteur found 
that the right-hand tartaric acid in 

neutral media will ferment through 
the action of living ferments, and that 
these act chiefly on the right-hand 
acid. There is a phial of tartrate of 
ammonia, procured from the fermen- 
tation of racemate of ammonia, the 
right-hand salt being decomposed and 
the left remaining intact. It was sup- 

= Dr. Thullier unfortunately succumbed to choler: a 
during his study of this epidemic in Egypt; Dr. Roux 
and Dr. Straus are now occupied at Toulon in the 
study of this serious malady, 
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posed by M. Pasteur ‘that the mo- 
lecular dissy mmetry of organic sub- 

stances might have an influence on 
actions of phy siological and vital or- 
der,’ and was so stated. 

There is blood drawn from a healthy 

rabbit into a sterilized tube, which 
for years has remained unaltered ; also 
various culture liquids; single and 
double branched tube-flasks. The 
doubly-branched tubes admit of the 
sterilized fluid being infected in one, 
while the other is kept normal for 
comparison. There are also a self- 
closing digester with manumometer 
for sterilizing liquids; an oven for 
heating flasks ; Schloesing’s tempera- 
ture regulator for water bath, which 
works ‘by the dilitation of mercury ; 
funnels for the hot filtration of viscous 
liquids; water-bath and _ regulator ; 
funnel and water-bath; Moitessier’s 
regulator for gas pressure ; D’Arson- 
val’s stove and thermosyphon ; D’Ar- 
sonval’s stove, with constant level 
and temperature effected by means of 
the D’Arsonval regulator. This is 
made by Weisnegg, and admits of 
very minute estimation of tempera- 

ture—‘ to the ;',th of a degree.’ Pos- 
sibly this might be useful, if modified, 
for gelatine emulsion making. There 
are other cultivating stoves. 

Exhibited also is Pasteur’s experi- 
mental brewing apparatus without the 
entrance of air; a gas stove for steril- 
izing and drying vessels, and hot bath 
for sterilizing by heat up to 120° C. ; 
a biscuit porcelain filter for filtration 
in vacuo; a water filter, invented by 
Dr.Chamberland, for filtering through 
unglazed porcelain tubes at the nor- 
mal water pressure. These can be 
readily removed, cleaned, and even 

rebaked for use when soiled. We 
must ‘not omit the historical flasks 
opened by M. Pasteur at different 
mountain heights. — 

There are also various forms of ap- 
paratus which have been required for 
special purposes. There are beauti- 
fully-made transfusion and vaccinat- 
ing instruments; the cautery of Dr. 
Pasguelin for bloodless operations ; a 

——— 

a 
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modification of Dr. Roy’s, and sliding 
microtomes; Yerrick’s microscopes ; 
large and medium stands; litho- 
graphs, plain and colored, of the silk- 
worm moths, caterpillars, internal 

organs, and figures of the disease 

corpuscles ; : figures of many figured 
ferments Samad; in beer and wine; also 

drawings of the vinegar process; 
while adjoining will be seen the mode 
of: examination of silk-worm moths, 

as carried out on a large scale, with 
much that is interesting in this for- 
tunately recovered silk-worm rearing, 
the loss of which would have proved 
most serious to France; and close to 
this exhibit is a model apparatus and 
drawings of the mode of Pasteurizing 
wine by one of the large wine mer- 
chants—M. Houdart. Besides what 
we have enumerated, there are a few 
photomicrographs from negatives by 
Dr. Roux, which have a special claim 
for notice. 
We had the pleasure of examining | 

two small negatives about the size of 
a sixpence, which bore enlarging up 
to the ordinary lantern size of trans- 
parencies, and to the fidelity of these 
we can testify. These negatives go 
far to support what is not generally 
allowed—that better negatives of bac- 
teria and very minute objects can be 
produced without the eyepiece, by 
obtaining more perfect small nega- 
tives, than by original large direct | 
negatives. There is, of course, the 
additional trouble of copying and en- 
larging ; but we must not let this stay 
our hand when we are seeking for the 
best work. The plan adopted by Dr. 
Roux, which is one to meet rapid 
laboratory work, was to fix a small 
camera or cell to the eye end of the 
microscope containing the little gela- 
tino-bromide plate, the position of the 
focus and the image having been pre- 
viously determined by placing a piece 
of plain glass in the slide, and on its 
upper surface a few scales of moth or 
butterfly. These are brought into 
focus by a low-power objective used 
as a focussing-glass, and the image of 
the object on the stage of the micro- 

scope and the image of the scales are 
made to coincide. Hence, by with- 

drawing the little camera and insert- 
ing the “focussing objective, the focus 
of any object on the stage can be made 
to occupy the exact position of the 
scales on the transparent glass. In 
other words, the focus of Giese and 
the new image are coincident, and, 
the surface Bs the small gelatino- sea 

mide plate falling exactly on to the 
same plane, there can be no error 
through the different thickness of the 
glass plate, as the focus of the scales, 
the image of the object, and the sen- 
sitized surface are in one plane. 

The illumination is by a small 
paraffine lamp. The arrangement is 
simply removal of the eyepiece, 
insertion of the focussing objective, 
and then the fixing the little camera 
into position. There is no reason 
why a somewhat larger camera may 

not be used, anda rather longer and 
larger tube adapted to the working 
microscope, or the camera may be in 
part supported, as suggested by Dr. 
A. C. Mercer, of Brooklyn, U.'S., 
by a strut from the stand of the mi- 
croscope. Forthe most perfect work 
it would, perhaps, be preferable that 
the camera should be only loosely 
connected with the eye end of the mi- 

croscope, though otherwise a fixture. 
The plan of development adopted by 
Dr. Roux was that, we believe, recom- 
mended by Colonel Stuart Wortley, 
of soaking the plate in weak ammo- 

nia before applying the pyro., and 
then adding ammonia, as required, to 
bring up the image. We would 
strongly recommend examination of 

these exhibits, and we must again re- 
mind those disposed to aid photo- 

graphically in the study of the bacte- 
ria, that patience—the common vir- 
tue of the photographer of the infan- 
tile world—will be largely requisi- 
tioned, even under favorable circum- 
stances. 

There are other photomicrographs 
in the gallery of the Albert Hall ; and 
in) Dr. Cheyne’s laboratory will be 
seen some of Dr. Koch’s photomicro- 
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graphs of the bacteria of disease, and 

a Siebert’s camera; but we must not 
further particularize. 
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BEADING OF AMPHIPLEURA.— 
Doubtless many of our readers, es- 

pecially those who read foreign jour- 
nals, have of late heard more or less 

about the beaded structure of A. fel- 
lucida. Dr. Van Heurck has been 
trying to photograph the beads, which 
he claims to see, but with only indif- 
ferent success. Not much has been 
said in these columns about the mat- 
ter, for the reason that we have not 
been quite prepared to accept all that 
has been said about the visible bead- 

ing on the frustules. 
It was our good fortune to have 

the pleasure of meeting Prof. Hamil- 
ton Smith during our recent visit to 
New York. We happened to meet 
in Mr. Woolman’s store, where there 

was an opportunity for a few words 
about microscopy in general and his 
own recent work in particular. Prof. 

Smith freely expressed his doubts as 
to the reality of any beaded structure 
of the A. pellucida which he had 
seen. Being well acquainted with 
the Spencers, whose objectives he 
regards as equal to any in the world, 
and having the assistance of their 
skill in manipulation, being also, 
as we all know, himself a_ skilful 
operator, it would seem scarcely 
credible that a true beaded structure 

could escape their united efforts to 
discover it. : 
We hope to give a summary of Dr. 

Van Heurck’s observations before 
long. When his photographs are 
published microscopists will be able 
to form an opinion of what he has 
observed. At present their attitude 
must be one of doubt concerning the 
reality of the appearance. Prof. 
Hamilton Smith asserts that he can 
at any time show a beaded appear- 
ance, which is purely an illusion, and 
is visible even with a 4-inch objective. 
The diatoms coated with silver, pre- 
pared by Dr. A. Y. Moore, which 
Dr. Van Heurck has used, have 
failed to show any peculiarity of 

marking in the hands of other com- 
petent observers. We look with 
great interest to the forthcoming pho- 
tographs. 

Oo——— 

PostaL Crus Boxrs.—Box D2 
reached us December 16th, with the 
following preparations :— 

1. Internal organs of beetle. 
W. W. Munson. 
by S. N. Cowles. 

2. Frond of fern showing sporan- 
gia, etc. E. L. Cheeseman. 

3. Transverse section of stomach of 
frog. G. W. Worcester. Stained 
with eosin. Evenly cut but rather 
thick section. 

4. Child’s kidney, stained section. 
C. K. Wells. Not a very even sec- 
tion, but some parts show well. 

5. Vertical section of tea-leaf. 
Fred. T. Aschman. A very interest- 
ing section; but its points of special 
interest should have been mentioned 
in the letter accompanying the box. 

6. Transverse section of cat’s 
tongue, injected. A. T. Veeder. 
This is the most attractive specimen of 
all to look at under the microscope, 
although not very neatly mounted. 

Not one of the preparations in this 
box are described, and they do not 
possess the interest to the club they 
might otherwise have. We _ trust 
tnat as new slides are put in the boxes 
this year there will be a general im- 

Dr. 
Preparation made 
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provement in this respect. We also 

hope there will be more preparations 
of real merit, which show care in 
selection and mounting. There are 
still a few slides in the circuits which 
we strongly suspect to be carefully 
selected from discarded or inferior 

lots. The club is worthy of one’s 
best work on at least a single slide, 
every year. 

Box CC, one of Cole’s ‘ Studies,’ 
was received in this circuit January 
roth. 
Box 28 came into this circuit Janu- 

ary roth, containing Six preparations 

a Per. B. Redding. 
Alveolar sarcoma. Some doubt 

is expressed as to the true charac- 
ter of this growth, Dr. G. N. Kriider 
verifies the diagnosis, ‘sarcoma is 

round-celled variety.’ A drawing in 
color, with brief description and let- 
ters of reference, show the special 
characters of the preparation. 

2. Transverse section through cen- 

tre of foot of human fcetus. 
3. Transverse section through pos- 

terior part of human tongue. 

4. Human larynx and esophagus, 
from fcetus. 

5. Section of heel of human feetus.. 

°6. Preparation of human stomach. 

These sections are all well cut, 
stained, injected, and mounted, Baal 
must prove of interest to histologists 

and others. 
Box C? reached our circuit Febru- | 

ary 3d. It contained the following 
preparations :— 

1. Diatoms covered with pyrites. 
H. Carvill Lewis. No further ac- 
count of these diatoms is given, but | 
it may be assumed they are from the 
deposit known as the London clay. 
The preparation would be none the 
less instructive were it less roughly | 
mounted. Mr. 
mounted some fine specimens of 
these diatoms. Certain persons. in 

AS ees, Cole has | 

England, not being able to obtain | 
good specimens, started the novel 
idea that Mr. Cole had electro-plated 
them ! 

2. Dust from the Krakatoa erup- 

tion. H. C. Lewis. Collected on 
the barque ‘ William H. Blase.’ The 
reader may refer to p. 101, Vol. V, 
for an account of the peculiarities of 
volcanic dust. The specimen is an 
excellent one for study. 

3. This is marked ‘ Pollinia of?’ 
It is from Mr. W. H. Walmsley, who 
seems to have been in a terrible hurry 
when he put it in. 

4. Sections of sassafras wood. E. 
Pennock. 

5. Comatricha longa. Geo. A. 

Rex. The. thready skeleton of a 
myxomycetous fungus. <A very in- 
teresting specimen. Owing to defect 
in the mounting, the following note 

is attached :— J 
‘This object has been remounted 

by the Curator of the club’s cabinet 
in a cell made of wax, covered with 
gold-size. The Curator would sug- 
gest to those who have not had much 
experience in mounting, that in order 
to make a fluid mount secure it is 
necessary to see that the top of the 
cell is perfectly even, so as to insure 
complete contact between the cover 
and cell all around. In the present 
mount the cell was made of a wax 
ring covered with gold-size, and al- 
lowed to become hard. The cell was 
then lightly ground on a piece of fine 
emery paper attached to an even sur- 
face of wood until it was perfectly 
level. At the time of mounting, the 
edge of the cell was lightly covered 
with gold-size, and the mounting 
medium and specimen placed within. 
The edge of the cover was then 
touched with cement and carefully 
placed in position. Pressure was 
then made at the edges of the cover 
only until complete contact was se- 
cured. The superfluous glycerin was 
then washed away and a ring of ce- 
ment run over the edge of cover and 
cell to the surface of the slide.’ 

~ No doubt the mount is now a per- 
manent one. The process may do 

_ well enough for persons who have 
time for it. Others had better use 

the shellac method described several 
times in these columns. A mount 
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can be secured in ten minutes one | 
evening, finished in less time the 
next, and be absolutely secure. 

6. Aphanomyces phycophilas. Dr. 
L. Brewer Hall. A fungus pene- 
trating and destroying a fresh-water 
alga, Sptrogyra crassa. Found in 
1883 in a pond in Fairmount Park, 
Philadelphia. A good specimen for 
study. 

oOo——-— 

A New JournaL.—The first num- 
ber of the Journ. New York Micr. | 
Soe:, has reached: us, 7, Tt.as ‘a :very 

“neat pamphlet, which should receive 
liberal support from microscopists. 
It is edited by Mr. Benjamin Braman. 
The busfness address is Station E, | 
New York City. We bespeak for | 
this new periodical a cordial recep- 
tion wherever it becomes known. 
It contains two articles in addition to 
the proceedings of the meetings of 
October, November and December, 
and an ‘index of articles of interest 
to microscopists which have recently 
appeared in other journals.’ | 

O 
PoLLEN TusEs.—Our remarks in 

the December number of the Jour- 
NAL have received some attention 
from the Editor of the Botanical 
Gazette, who seems, however, dis- 
posed to criticise our remarks, rather 
than the hypothesis of which we 

wrote. The purpose of our few 
words was, obviously, to draw atten- 
tion to the subject, and in this we 
have to some extent succeeded. Hav- 
ing always disclaimed any special 

knowledge concerning this subject, 
we are not particularly hurt by the 
allusions to our ‘lack of information 
concerning botanical laboratories and 
methods of to-day.’ It is just possible, 
however, that we are somewhat ac- 

quainted with the facts concerning 
botanical laboratories, and the work 
done in them. If not, is it not partly 
the fault of the Editor of the Gazette, 
of which we have long been a con- 
stant reader? 
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In spite of the boldness with which 
we are berated for our ignorance in 

this matter, we still think the facts 
are in our favor. The amount of 
scientific investigation in botanical 
histology that is being conducted in 
this country is not very great, and 
we have not a wonderful array of 
well-equipped botanical laboratories 
either. It is not our custom to make 
assertions in these columns that are 
not sustained by facts of which we 
are cognizant. 

It should be observed that the fact 
of fertilization by the extension of the 
pollen tubes into the ovary has not 
been questioned by Mr. Kruttschnitt, 
so far as we recollect, certainly not 
by ourselves. The question is sim- 
ply narrowed down to whether the 
process of fertilization takes place as 
described by Mr. Kruttschnitt in the 
plants which he has studied. It is 
unjust, therefore, to infer that that 
gentleman has undertaken to prove 
‘the descent of the pollen tube to the 
ovule is a myth.’ 

There is no reason why we should 
champion the work of Mr. Krutt- 
schnitt, and we do not propose to do 
so. It must stand or fall upon its 
own merits. But our sympathies 
and interest have been drawn into it 
because we have seen the same spirit 
manifested in this case as has been 
obstructive to the progress of knowl- 
edge in every age—a spirit which the 
world will doubtless eventually out- 
grow, but which still lives in this 
century in full vigor. It is the same 
spirit which asked, so long ago, ‘ Can 
any good come out of Nazareth?’ 

Our critic asks, what notice a 
chemist would give to one denying 
that hydrogen and oxygen exist in 
water? The question is not perti- 
nent. In this case we have the re- 
sults of careful investigation. As 
such they are entitled to recognition. 
To us—although this is of no conse- 
quence in the discussion—they have 
seemed to bear out the hypothesis ad- 
vanced. There are some arguments 
based upon them which seem very 
strong. They are enough to deserve 
attention. and to encourage further 
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research in order to settle the ques- | still reasonable, and worthy of some 
tion. Weare told that valuable work | thought, as could easily be shown 

is appreciated by every botanist. did not our limited space preclude 
Doubtless it is, but doubtless also a more extended discussion of the sub- 
long time is required for botanists, | ject. 
as for other scientific persons, to learn O 

just what is valuable. THE GENERA OF ALGa.—A series 
A correspondent, who has given _ of articles will be published this year, 

some attention to this subject, in- | written by the Editor, entitled ‘Key 
stances the common Indian corn, | to the Genera of Fresh-water Alge,’ 
Strammontum, and other plants hav- | which, it is hoped, will prove of ser- 
ing very long sty les, and says ‘imag- | vice to those who wish to study that 
ine the ‘length of a pulken tube ceded interesting class of plants. The sys- 

to reach the ovary ! tem of classification adopted is essen- 
We would like to know what our | tially that of O. Kirchner, although 

critic would have us infer from the | the arrangement of the genera corre- 
concluding sentence of his article? | sponds to that of most older works, 
If he means that in Mr. Kruttschnitt’s | and follows closely that of Rabenhorst, 
preparations he found pollen tubes in | and the later publication of Cooke, 
the ovaries, then he need only say so | ‘ British Fresh-water Alge.’ Kirch- 
to settle the question. If he did not | ner begins with the higher forms and 
find them there it is unjust not to say | leads down to the simpler ones. We 
so. If they are not there can he tell | have preferred to follow the other 
us why they are not there? We | plan, which begins with the simplest 
trust something more than the very | and leads up to the more complex 
non-committal verdictof ‘not proven’ | forms. 
has resulted from his observations. | It is probable that during the pres- 

Since this article was written a | ent year the demands upon our time 
criticism of Mr. Kruttschnitt’s papers | will prevent the regular publication 
by Mr. N. L. Britton has appeared | of these articles. We can hardly 
in the Journ. N. Y. Micr. Soc. | expect to prepare one each month; 
We commend this article to all who | for the work must be done very care- 
are interested in the subject, as an | fully if it is to be valuable for the 
excellent review of the bibliography | purpose intended. We can only 
concerning it. We cannot believe, | promise to do what time permits, 
however, in spite of the great array | and trust that our readers will find 
of authorities, and the rather intole- the articles of value. It is intended 
rant spirit of the author regarding | to represent most of the genera de- 
Mr. Kruttschnitt’s conclusions, that | scribed by outline sketches. 
the field has been thoroughly ex- ) 
plored. Assuggested sometimeago, =AmMonGc THE DEALERS.—During 
we would like to know the different | the holidays we had occasion to visit 
stages through which the process of | Philadelphia and New York, which 
fertilization has passed before it at- | afforded an opportunity to call upon 
tained the perfection now observed | some of the well-known dealers, and 
in many plants. Is it not still possi- | to look over the new products of their 
ble that we shall find plants in which | factories. We first called upon Mr. 
the fertilization is effected in a more | Walmsley, who was busy enough 
primitive manner? Or, on the other with his holiday orders. He has 
hand, may it not be possible that a one of the most attractive places on 
still higher organization will make | Chestnut street, and evidently does a 
pollen tubes unnecessary, and lead to | large business in microscopes and 
their abortion in the plant? If these | photographic apparatus. Unfortu- 
questions are speculative, they are | nately, we are not quite at liberty to 
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mention some of the forthcoming an- 
nouncements concerning the R. and 
J. Beck optical goods, but before 
long our readers will hear something | 
to their advantage. Mr. Walmsley 
is agent for the Kingston photograph 
plates, made in England, which are 
to be highly recommended for micro- 
scopical photography, as well as for 
other purposes. 

At Mr. Zentmayer’s we found an 
article which should have a large sale. 
It is an Abbe condenser, mounted so 
that it can be fitted to almost any 

’ stand with a sub-stage, with a con- 
venient and ingenious fitting for the 
diaphragms. This is undoubtedly 
the most convenient form of the 
Abbe condenser yet devised. It is 
thoroughly practical, and only costs 
$22.00. The new turn-table, de- 
scribed last year, has been in good 

demand, and the ‘ histological’ stand 
is still as popular as ever. 

Mr. William Wales has been busy 
enough, although trade is not very 
brisk with any of the opticians. He 
has lately made some half-inch ob- 
jectives with an angular aperture of 
50°, which have been highly spoken | 
of and with which he is well pleased 
himself. One which he had on hand 
was most excellent. We saw with 
it some discoid diatoms, some muscu- 
lar fibres and the podura-scale, but 
Mr. Wales significantly remarked, 
‘this lens will not resolve Pleuvro- 
sigma angulatum. 

Mr. Emmerich says that trade in 
the objectives and apparatus of Zeiss 
has been very good during the past 
year, and he expects it to increase. 
We have already alluded to some pre- 
parations he offers for sale, but it 
may be added that he will also have 
some preparations of the tissues of 
the young salamander, which are 
prepared to show the various histo- | 

logical elements, elementary tissues, 
cells, etc., making a valuable series 
for study. 

Mr. Woolman had a good supply 
of apparatus of different makers, and 
as he is not devoting his interests to 

| 

any one make of goods, he is sure to 
have something of interest at all times. 

Mr. J. Grunow is making some 
fine objectives of the oil-immersion 
type, which have been very highly 
spoken of. He makes now a 4, a 75 
and a ;!, oil-immersion. A 4 dry 
which he has recently produced ap- 
pears to be a very excellent objective 
for general use. Its definition is 
sharp with a 4-inch solid ocular, giv- 
ing about 1300 diameters. The an- 
gular aperture of this lens is 165° ; 
the price is $40.00. Mr. Grunow 
also makes an Abbe condenser, with 
either two or three lenses, which is 
very. well mounted. Some new 
stands by Mr. Grunow are also excel- 
lent in design and construction. Mr. 
Grunow’s work seems to be better 
known among medical men_ than 
among the microscopists throughout 
the country, but this is not due to its 
want of merit, but rather to the fact 
that his long-established business has 
led his trade in a certain direction. 
His improved camera lucida, Abbe 
condenser, oil-immersion objectives 
and well-designed stands, prove that 
he is well able to meet the most ex- 
acting demands of the time. 

One of the last places we visited 
was the New York office of the 
Bausch and Lomb Optical Company. 
For a notice of the various fine stands 
and ingenious accessories they offer, 
we cannot do better than refer the 
reader to their well-illustrated cata- 
logue We went especially to see the 
electric light which they have applied 
to the microscope. The result was in 
every way satisfactory so far as the 
general character of the light is con- 
cerned. A very small lamp was 
used and a brilliant illumination was 
the result, far superior to lamp-light 
of any kind, and more manageable. 
The battery was objectionable. We 
shall have something more to say 
upon this subject next month, as our 
space is now too fully occupied. 

) 
EXAMINATION OF DRIED ALG&.— 

It has long been known that by treat- 
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ing the dessicated specimens of alge, | 
such as are preserved on paper in the | 
herbarium, with a solution of caustic | 
potash, the cells resume their origi- | 
nal size and shape, so that they may | 
be studied microscopically. Any | 
medium that wil] restore the forms 
of the cells adds greatly to the in- | 
terest and value of such a collection, 
for the wrinkled, misshapen filaments | 
one sees when water alone is used | 
are far from attractive to the eye. | 
Mr. G. Lagerheim has prepared a 
fluid for this purpose, which pos- 
sesses some features worthy of note. 
It is composed of water 5 parts, in 
which is dissolved 1 part of fused 
potassic hydrate, and 5.5 parts of 
strong glycerin added. To examine 
dry desmids, cedogoniums or other 
alge the specimen is moistened with | 
water, transferred to a slide and a 
drop or two of the solution added. 
After spreading the alge in the fluid 
it is heated gently over a flame. The 
alge then swell and resume their 
natural form. 

To mount the specimens, particular | 
species may be easily selected under | 
a low-power objective and removed | 
to a solution of potassic acetate or 
glycerin. Should it be desired to | 
mount the entire specimen under ex- | 
amination a little acetic acid may be 
added to the mixture, which will 
produce potassic acetate by combin- | 
ing with the potash, and the prepara- 
tion sealed. 

) 
QUANTITATIVE ESTIMATION OF 

MICRO-ORGANISMS IN THE AIR.—A 
convenient method of determining the 
relative number of organisms in the 
air in different places and at different 
seasons is very desirable. Various 
methods have been described from 
time to time, in most of which a cur- 
rent of air is directed against a sur- 
face coated with glycerin, in which 
the germs or spores are caught and 
submitted to microscopical examina- 
tion. 

These methods have served very 
well, but it has alway seemed to us a 

very unsatisfactory means when the 
character of the spores was an im- 
portant question, for the reason that 
it is not usually possible to dis- 
tinguish spores generically or specifi- 
cally by their appearance. Other 

methods have been in use in which 
the spores are collected in nutritive 
media in which they are cultivated. 
The latest form of apparatus for col- 
lecting spores for cultivation is that 
of W. Hesse. This consists of a 
long glass tube—about 7o cm. in 
length and 3.5 cm. wide, covered on 
the inside with sterilized gelatin. 
Through this tube a current of air is 
drawn at a regulated speed, and the 
volume that flows through is meas- 
ured. The spores are deposited on 
the gelatin, and after a sufficient time 
they germinate and form colonies on 
the gelatin which become visible to 

_ the naked eye. 
The relative number of spores in 

the air at any time can be estimated 
by counting the number of centres of 
growth. Each kind of growth can 
be isolated and cultivated by itself. 

Having obtained the colonies in 
the tube, the organisms may be killed 
by passing sulphurous acid gas 
through it, and the appearance of the 
growing colonies thus preserved as 
a record for future comparisons. 

NOTES. 

— The first number of the Journal of 
Mycology has reached us, and we are 
pleased to welcome it among our ex- 
changes. It is devoted to mycological 
botany, special attention being given to 
descriptions of North American species of 
fungi. It is edited by W. A. Kellermann, 
Ph. D., assisted by J. B. Ellis and B. M. 
Everhart, and published at Manhattan, 
Kansas. It promises to be a valuable 
scientific publication, and we trust it will 
receive ample support. 

— One of the most successful operators 
in photo-micrography is Mr. Walmsley, 
who is continually adding to his store of 
fine negatives of microscopic objects. We 
would not like to say he photographs all 
the good specimens that pass through the 
postal-club circuits, but he certainly pre- 
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serves a record of some of them in that | position has not been made public, for 
way. One of his latest productions is | 
from a slide contributed to one of the | 
boxes by ourselves, a hydroid zoophyte | 
with extended tentacles, Halecium hale- | 
cium. ‘The cilia are plainly suggested by 
the photograph, although certainly not 
visible—probably not in the preparation | 
itself. Among other good photographs, 
all taken with Beck’s lenses, are the eye 
of a drone fly and a transverse section of 
a nerve. 

— The best stage-micrometer we have 
seen has recently been made by Prof. W. 
A. Rogers for the National Museum. It | 

is not better in ruling than others from | 
' the same source, but its peculiar excel- | 
lence is due to the fact that it-is mounted 
in Prof. Hamilton Smith’s new medium 
of high refractive power. The result is, 
that the fine lines are far more visible 
and sharp than on ordinary micrometers. 
Very fine lines, which are scarcely visible 
otherwise, are readily seen when mounted 
in the new medium. 

— Messrs. H. R. Spencer & Co. have 
issued a neat price-list of objectives made 
by them. They guarantee their objec- 
tives to be strictly as represented, and no 
goods will be sent on approval. This is 
ood business policy for those who are 
sure their goods will satisfy purchasers. 
It shows a determination to send out first- 

but well-made microscope stands, vary- 
ing in price, with objectives, from $42.00 
to $83.00. 

— An excellent method of studying the 
minute forms of pond-life has been seve- 
ral times mentioned in these columns, 
both editorially and by correspondents 
who have adopted it. This is by sus- 
pending glass slips in ponds until they 
are covered with vegetation and infusoria. 
It is called to mind once more by the in- 
vestigations of alge by L. Kny. He sus- 
pends a slip of glass in a cylinder of 
water and allows it to remain until covered 
with the growths he desired to study. The 
plan has much to recommend it, as the 
organisms can be studied without disturb- 
ing or removing them from the sub-strata 
on which they grow. 

— The medium of high refractive index 
discovered by Prof. Hamilton Smith, and 
mentioned from time to time in these col- 
umns, has engaged his attention for a long 
time. He now believes it can be made 
perfectly permanent. Heretofore it has 
become cloudy after a time, and speci- 
mens mounted in it spoiled. The com- 

| of the Teeth.’ 

good reasons, although it is not a secret 
with himself alone, being known to seve- 
ral persons. It will be made known in 
due time. The experiments made by 
Prof. Smith in the course of his work to 
find very highly refractive media have led 
to the discovery of several preparations of 
this character, which may yet be used 
with great advantage. They are easily 
prepared, and are sure to be employed 
when the method of making them is pub- 
lished. 

—In Dental Cosmos, November, 1884, 
Dr. J. L. Williams has an interesting and 
valuable article ‘On Certain Disputed 
Points in the Development and Histology 

It is illustrated by wood- 
cuts and two heliotype plates. The sub- 

| ject is rather too technical to be noticed 
at length without giving. more space than 
can be spared in these columns. Dr. 
Williams, it will be remembered, has pre- 
pared some fine sections of teeth by the 

' method described in vol. v, p. 142. 

— Some time ago a gentleman in Paris 
purchased a one-inch objective of very 
wide angle of American manufacture, and 
as it may be of interest to know the esti- 
mate put upon it in Paris we quote a few 

| words from a private letter recently re- 
| ceived. 
_ showing it to friends, we do not find that 

class work. They offer also some cheap | jt has any advantage over a Nachet, 

‘ After careful examination and 

which he supplies for 25 francs, ($5.00). 
There is more light, a point of very little 
importance in so low a power, it has not 
any greater defining power on test plates, 
but its great defect is want of aplanatism 

| —the edges of objects are dreadfully dis- 
torted.’ 

— Mr. H. G. A. Wright recently de- 
scribed a preparation of the proboscis of 

_ a blow-fly mounted without pressure in a 
solution of biniodide of mercury in iodide 
of potassium, which was said to reveal 
details of structure in the pseudo-trachea 
not hitherto observed. Without entering 
into particulars, we draw attention to the 
fact, which suggests a more extended use 
for this highly refractive medium. 

— Mr. A. D. Michael has described a 
new acarus of the genus JZyodia, which 
was found on bats, particularly the RAzzo- 
lophus hipposideros. The description is 
published, with plate, in the Jour. Quekett 
Micr. Club, Ser. 2, vol. ii, p. 1. 

—A gentleman in Europe, who has 
recently obtained a ,', homogeneous im- 
mersion by H. R. Spencer & Co., writes 
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to us as follows: ‘It is the finest glass [| 
ever saw, beats Powell’s 4; quite away— 
is the admiration of everyone.’ 

CORRESPONDENCE. 

White Zinc Cement. 

To THE Epiror:—I have been an in- 
terested reader of all that has appeared in 
the JOURNAL, both pro and con, concern- 
ing the use of white zinc as a cement in 
dry mounts. And I mail to you herewith 
four slides of dry mounts which, with the 
two previously sent, please add to your 
collection, with a view to testing the relia- 
bleness of the cement. In common with 
many preparers, I have been disgusted 
with the amount of trash in circulation 
as exchanges, and have not always found 
the work of even professional preparers 
infallible as to running in. So, when I 
commenccd mounting, I was the more 
determined that none but first-class, dura- 
ble work should leave my hands. White 
zinc was the cement I selected for dry 
mounts of diatoms, etc., and I have never 
had occasion to regret my choice. My 
experience has been that white zinc ce- 
ment properly prepared, not the work of 
a tyro, the rings to be made at least 48 
hours, and preferably several weeks in 
advance, will not run in. I shall regard 
it as‘a favor if any person who has re- 
ceived any of my slides, either by pur- 
chase or exchange, which have not kept 
well will return such slides, and I will 
cheerfully replace them with perfect slides. 

M. A. BootH. 
LONGMEADoW, Mass. 

[It would afford us great pleasure to 
testify to the excellence of the preparations 
kindly sent by our correspondent could 
we do so conscientiously. Unfortunately 
they are all defective, and the specimens 
are already ruined. The white zinc ce- 
ment has been unable to withstand the 
conditions incident totravel. Every slide 
was literally smashed to pieces, so that 
the glass was almost powdered. 

As regards the different experiences of 
workers with this cement, however, there 
is this much to be said: That if one has 
time enough to wait for a cement to 
harden thoroughly any of the cements in 
common use will undoubtedly serve per- 
fectly well. We have no more doubt of 
the possibility of making durable mounts 
with white zinc cement than we have that 
they could also be made with gold-size, 
which eventually would dry hard and 
never run in. It is purely a matter of 

| time in this case. The point we have 
urged against the use of white zinc is not 
that it is impossible to use it successfully, 

| but that, as experience has shown, in the 
hands of a considerable number of work- 
ers itisunreliable. Contrary to the opinion 
of a somewhat discourteous critic, our 
opinions upon this matter are not based 
upon what we have done so much as 
upon what we have seen of the works of 
others; so that we have discarded it for 
our own use. The trouble is that we— 
like many other workers—must work 
rapidly, and a cement that hardens slowly 
will not do. Thus, on Christmas day we 
found a specimen of such interest that we 
wished to send a mounted preparation 
abroad. By the use of shellac, on a per- 
fectly plain slide, a ring was made, the 

| specimen mounted within it in water, and 
' sealed up within ten minutes, and had we 
| not wished to put a ring of black varnish 
on it the preparation could have been 
safely mailed the same evening, and we 
could gurantee it against running in or 
leakage. Quick and sure work like this 
is impossible with the white zinc cement.— 
Ep. ] 

O 

Mounting Urinary Deposits. 

To THE EpIToR:—In response to the 
inquiry of your correspondent, in the De- 
cember number of the JOURNAL, I offer 
the following formula for a mounting 
fluid for urinary deposits: Glycerin and 
distilled water each four fluid drachms, 
chloral hydrate five grains, creosote five 
drops, gum camphor two grains. Mix, 
shake thoroughly, and filter. 

As far as I have tried this, it preserves 
epithelium, casts, and to a limited extent 
crystals. 

To prepare casts, place the urine in a 
conical vessel, and when the sediment is 
well settled remove the supernatant fluid 
with a syphon, dilute the sediment with 
distilled water, let settle, and again re- 
move the supernatant fluid as before, and 
repeat as often as is necessary. When 
the sediment containing the casts is suff- 
ciently clean, add to it a few drops of car- 
mine solution, let stand five or ten min- 
utes, again dilute with an equal amount 
of distilled water, and remove the super- 
natant fluid down to the sediment. Now 
add of the mounting fluid above named a 
quantity equal to that of the sediment, 
and mount in cells made by running 
rings of asphaltum on clean slides. If 
used within half an hour any irregulari- 
ties of their surfaces will yield when the 
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cover is pressed down, requiring no fur- 
thur leveling. Place two drops of the 
mixture in a cell so that it may be a little 
more than full when the cover is applied 
to avoid air bubbles, ring with white zinc, 
first tacking the edges of the cover to 
avoid moving it with the brush. 

A. G. FIELD. 

0 

Pteratomus Phaseolus. 

To THE Epiror:—In the month of Oc- 
tober last, while examining the pollen of 
flowering bean (Phaseolus multifiorus), | 
discovered a hymenopterous insect which 
appeared to be feeding upon the pollen 
grains. As far as I can discover, this is 
hitherto undescribed. It belongs ,to the 
genus Pteratomus. I propose for it the 
name of Preratomus phaseolus, and sub- 
mit the following description : 

Order Hymenoptera. Family Procto- 
trupit, Lat. 

Pteratomus phaseolus, n. s.? 
3 Total length j,-inch, breadth '% of 

length. Antenne 6-jointed. The 5 basal 
joints each armed with a short spine. 
Joints similar except terminal, which swells 
slightly before tapering to point. 
and thorax armed with a few stiff spines. 
Abdomen about 3 times length of thorax, 
about same breadth, with stiff hairs from 
each segment. Clearly divided into seven 
segments of about equal length, except 
anterior, which is about one and one-half 
times the length of the others, having 
two rows of spines. .Legs armed with a 
spine on last joint. Wings transparent, 
fringed, and covered with minute hairs. 
Color uniformly ochreous brown. Eyes 
large and black. The anal claspers of 
male very large, much serrated. Habi- 
tat—flower of bean. Larval stages un- 
known. October. 

Jno. B. BETTS. 
CAMDEN, N. J. 

) 
Photo-Micrography. 

To THE Ep1tTor:—I have become quite 
interested in the subject of photo-micro- 
scopy; but I know nothing of the relative 
value of the various instruments on the 
market. I should be glad to see in your 
paper a review of the different apparatus. 
I think this would come in very oppor- 
tune, as there are to be papers on photo- 
graphic methods. 
[We shall have something to say upon 

this subject before long, if we are not an- 
ticipated by some contributor who will 
favor us with his experience. It is a sub- 

Head | 

ject of growing importance; and we would 
be glad to receive an article upon the 
apparatus offered by various makers.— 
Ep. ] 

) 
Spongilla. 

To THE Epiror:—That fresh-water 
sponge mount now on its travels in the 
postal club boxes, which you kindly 
noticed, was labeled Sfongz//a, not to in- 
dicate the genus, but simply because the 
term, by common consent, means a fresh- 
water sponge. As it may interest those 
who have seen the mount, and those who 
will see it, to know the correct name, I 
would like to say it is Heteromeyenia 
Rider?, it having been determined by Ed- 
ward Potts, the able specialist. 

S. Lockwoop. 
December 2oth, 1884. 

NOTICES OF BOOKS. 

Ceratiocaride from the Chemung and 
Waverly Groups at Warren, Pennsyl- 
vania. By Chas. E. Beecher. With 
two plates. Harrisburg: Lane 5S. Hart, 
Printer. 1884. (Pamphlet, pp. 24.) 

The Fresh-Water Flora and Fauna of 
Central Park. Preliminary paper, with 
bibliography. By L. P. Gratacap and 
A. Woodward. New York: Macgowan 
& Slipper, Printers. 1884. (Pamphlet, 

pp. 19.) 
This is a useful, although, being a pre- 

liminary paper, not by any means a com- 
plete, record of the fauna and flora of the 
lakes in Central Park, New York. A list 
of organisms found is given, and a ‘Con- 
tribution to the bibliography of fresh- 
water flora and fauna of the United States, 
mostly microscopical,’ which covers seve- 
ral pages. Doubtless the pamphlet can 
be obtained by addressing Mr. Wood- 
ward, at the Museum of Natural History, 
New York City. 

Exchanges. 
[Exchanges are inserted in this column without 

charge. ‘They will be strictly limited to mounted ob- 
jects, and material for mounting. ] 

Exchanges by list of all kinds of first-class material 
for mounting solicited. A. M. BOOTH, 

Longmeadow, Mass. 

Unmounted material and labels for slides in ex- 
change for good slides. 

EUGENE PINCKNEY, 
Dixon, Ill. 

Fossil Diatomaceous Earth, (a new find), very inter- 
esting forms for other material. 

J. WALKER, 
810 Twelfth Ave., South Minneapolis, Minn: 

is i 
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Staining Tissues for Photography. | the delicate layer of tissue offers al- 
most no actinic contrast when:mono- 

: ; chromatic sun-light is obtained by the 
Satisfactory results in photograph- ammonio-sulphate of copper cell. 

ing histological tissues depend largely Since hematoxylin is so extensively 
upon two conditions :— , empldyed in all lines of work, a ready 

1. Having a section so thin and | modification of this staining to meet 
even that little more than a single | the needs of photography is of advan- 

layer of cells is included; ' tage. Such a result is obtained by a 
2. Having such thin section pro- | modified use of a formula of Wiegert, 

perly stained—especially sufficiently _ already commended to the readers of 
differentiated. . tas the JourNAL by Dr. Councilman* 

Regarding the first condition, but | for the study of the brain and spinal 
little difficulty is experienced in these | cord. While especially intended for 

days of sliding microtomes, whose nervous tissues, the modified use fur- 
advent has marked a new era in sec- | nishes specimens of all organs ad- 
tion cutting. F mirably adapted for photography. 

The successful completion of the No especial formula for hematoxy- 
second condition for photography, is | Jin is needed, using one which is ca- 
not always as readily accomplished. pable of staining deeply and giving 

By most workers, probably, the stains standard results. In the usual course 
ordinarily employed and valued for | of work the sections are stained; a 
general use are borax-carmine and | few very thin ones, however, are al- 
hematoxylin ; of the two, the latter | Jowed to remain in the solution, after 
18 usually the more highly prized— those for ordinary preparation, until 
the simple manipulations required | they are of an intense dark purple, 
and the unsurpassed results justly | when they are transferred, one by 
giving hematoxylin a recognized pre- | one, to a capsule containing a solu- 
eminence. ; t | tion composed of the following con- 

These sections stained with borax- 

BY GEORGE A. PIERSOL, M. D. 

: stituents :— 
carmine (properly used) yield often 
excellent negatives; in their strata Borax......- ah erraroncesca shane) “tsa : 
the red color being sufficiently non- Potassium ferricyanide........ 2.5 

actinic to give a vigorous contrast on | Water... ------ +++. rere eres Ni 
the plate. In well differentiated car- In this they are kept moving until 
mine staining, however, little else | the intense color is gradually dis- 
than cells is colored, and frequently | charged, and the purple tint is re- 
delicate detailsoftheconnective-tissues | placed by a bronze-yellow, shading 
are wanting on account of their trans- | to saffron. Before the sections reach 
parency. é the latter color they should be washed 

Hematoxylin stainings, in very thin | in water; the further usual steps in 
sections, while all that can be desired | mounting are then completed. 
under the microscope, are usually very | Bere, vsaeadleod the Beas’ aed 
disappointing when photographed; | spinal Cord, vol. v, p. 201. 
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Sections so stained, and mounted 
in balsam, will be found to possess | 
all the differentiation given by hema- 
toxylin, with a change from the pur- 
plish blue color to the subdued tones 
of brown—a substitution often most 
pleasing and grateful to the eye. 

While in general appearance these 
sections resemble successful Bismarck 
brown staining, there are differences 
in color, the modified hematoxylin | 

possessing a peculiar grayish brown | 
tint, in addition, the differentiation 
being better marked, and much more 

- readily obtained than with the Bis- 
marck brown, which is sometimes 
rebellious. 

For photography, these modified 
stainings are well adapted, since the 
thinnest possible layers are sufficiently 
non-actinic to yield a vigorous picture. 
A comparison of the results obtained 
from delicate sections stained with 
carmine or hematoxylin, as usually 
employed, and ones colored as sug- 
gested, will convince that in the mod- 
ified hematoxylin we possess a really 
useful and very convenient method of 
preparing tissues for photography. 

oO 

Beading of Amphipleura and 
Photo-Micrography. 

BY THE EDITOR. 

Dr. Henri Van Heurck, who has 

been investigating the structure of the 
frustules of Amphipleura pellucida 
with great care, with the best objec- 
tives, has favored us with a photo- 
graph showing a portion of a valve 
resolved into dots. It was made with 
a ;!,-inch homogeneous objective of 
Zeiss; the illumination was with an 
incandescent electric lamp and verti- 
cal illuminator; amplification 3,000 
diameters. 

The print shows what may be 
called a beaded structure clearly 
enough, although as a whole the 
picture lacks the sharp definition 
which is seen in the excellent prints 
made by Dr. Woodward. This, 
however, is probably a natural con- 
sequence of the method of illumina- 
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tion employed. The median line 
seems not to be in focus, and the 
margin of the valve on one side—the 
side on which the markings are seen 
—is very irregular and _ ill-defined. 
The portion of the valve on the other 
side of the median line is almost 
wholly lost. A small portion only, 
probably what was in the middle of 
the field of view, shows the mark- 
ings. 

It can scarcely be expected that a 
photograph of such a difficult object— 
so extremely difficult to resolve that 
the markings have escaped the closest 
scrutiny of many competent observers 
who have sought to find them— 
should be sharp and entirely satisfac- 
tory. The appearance actually pre- 
sented is of a series of longitudinal 
lines crossed at right angles by trans- 
verse lines. Closer examination shows 
an approach to a dotted structure, such 
as one observes in other diatoms with 
coarser markings just before they are 
perfectly resolved into dots. The 
two systems of lines are clearly seen, 
however, and the only question that 
can now be raised against the conclu- 
sions of Dr. Van Heurck, is whether 
the structure represented in the photo- 
graph is real, or a result of diffraction 

| caused by the particular method o 
illumination. This question can only 
be answered by actual work with the 
microscope, and even then it may not 
be easily decided. 
Accompanying the photograph was 

| a letter from Dr. Van Heurck, which 
we have translated and now publish 
below. It contains information con- ~ 
cerning photographic work with the 
microscope that is of great interest. 

Dr. Van Heurck writes as follows : 
‘The print I send you was made 

from a preparation of silvered diatoms 
similar to those which Dr. Moore sent 
to the Royal Microscapical Society 
of London.. I do not know what 
process Dr. Moore employed, but 
my method of silvering is simple and 
easy. It gives perfect results and al- 
ways the same. I give the process 
in the ‘‘Synopsis. of Diatoms.” .- I 
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have already used it a number of 

years for silvering prisms and other 
articles for my scientific researches. 

‘The preparations being opaque, | 
I naturally have employed the verti- 
cal illuminator for lighting them. 
The photograph was made with a 
qis-inch homogeneous objective of | 
Zeiss, with a magnification of 1,000 
diameters, and the picture afterward 
enlarged to 3,000, which is not too 
much for the most delicate details. 

‘The photograph is very difficult 
to obtain, first because in the light 
employed the valve appears green 
and the details are shown with difh- | 

culty ; secondly, because details so fine 
disappear with the slightest move- 
ment of the apparatus. 

‘ The first proofs, obtained with a 
large microscope of Messrs. Powell 
& Lealand, which is however a model 
of admirable precision, were very de- 
fective. I did not obtain better ones 
until I had replaced the mechanical 
moving stage by a rigid stage. Dr. 
Maddox has suggested the idea that | 
the difficulty of obtaining these proofs 
may be due to dilatation of the cover- 
glass during the exposure. 

‘As source of light I employ ex- 

clusively, for my microscopical re- 
searches, the incandescent electric 
lamp, and that since the month of | 

November, 1881, when I applied it 
to the microscope. My electric in- 
stallation is very complicated, for it 
lights not only my microscope, but 
also a portion of the house, and es- 
pecially my cabinet of work, which 
is very large and occupies all the sec- 
ond and third floors of my house. 
The light is produced by an Otto gas 
engine of 14 horse-power ; it actuates 
a Siemens dynamo machine which 
charges large accumulators. 

*I use Swan lamps exclusively. I 
have tried all the electric lamps possi- 
ble and have finally concluded that 
the Swan are the only good ones, for 
they alone permit one to obtain a 
white light without injury. It is well 
known that the blue and violet rays 
which exist in abundance in white 

| cult details. 
light permit the resolution of diffi- 

This is one of the ad- 
vantages which I proclaimed in 1882 
in favor of the electric light. 

‘ At times I use the small lamp for 
the microscope (micro-lamp a) of 
Swan, but generally I give prefer- 
ence to the lamp of six volts, a very 
perfect form of lamp which Mr. 
Swan had the kindness to make for 
me in 1882. This lamp gives white 
light with three accumulators, but one 
can operate it very well with three 
Bunsen elements. 

‘ As concerns the photographic ap- 
paratus, the simplest is the best. I 
first commenced with an outfit like 
that of my friend Dr. Woodward, 
that is to say, I devoted an entire 
perfectly dark room to the photo- 
graphic apparatus, where the micro- 
scope could receive at will light from 
electricity, the oxyhydric light, or 
from the sun with the aid of a helio- 
stat, but I soon found that it was not 
what I wanted and that, save in very 
rare cases, photography should be, 
for the micrographer, not an end but 

| a means; that is to say, that one 
should employ photography not for 
the pleasure of producing pictures, 

| but to replace the camera lucida and 
the pencil, in case the latter could not 
render excessively delicate details 
sufficiently well, or when it is desira- 
ble to show a certain and undeniable 
proof in support of a newly asserted 
or controverted fact. 

‘For all that the installation of 
Woodward is not what is required. 
One is not certain when an object with 
very fine details is taken from the 
microscope that it can be placed under 
another microscope in the same con- 
ditions of illumination. In any case 
this cannot be done without great loss 
of time. 
‘My second apparatus consisted of 

a camera as perfect as possible (a 
model of Watson’s), quarter-plate 
size, carrying in place of the photo- 
graphic objective a tube containing a 
Tolles amplifier. This camera was 
mounted on an elevated inclined plane, 
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and so disposed that, an object being | 
in the field of the microscope, to pho- 

tograph it one has only to remove the | 

ocular, place the photographic appa- 
ratus against the tube and make the 
photograph. Thisarrangement served | 
very well, and it is thus that I made | 

my first good photographs of the beads 
of the amphipleura. 

‘ Finally 

efficient device, which I have named 

my automatic apparatus. 
sists of a very small mahogany cam- 

era, extremely light, receiving at its 
posterior part a gelatino- bromide plate 
of 44 Cantimbeces wide by 54 in length. 

Anteriorly the camera carries a cop- } Ae? Mey 
per tube 54 cm. in length terminated | 
by an amplifier of Zeiss, which is 

much better than that of Tolles. 
' copper 

microscope a short distance. 

tube enters the tube of the 

I call 

before having seen the proof; but it 
appears to me that you should, how- 
ever, believe me sufficiently expert in 
micrography and experienced instudy- 
ing diatoms, to not presume that I 
would take for beads illusory lines 

which are easily seen upon Amphz- 

pleura, but which are always parallel 
_ to the margins of the valve. 

I constructed a still more | ‘I would only say that the striz 
_ which I have photographed are abso- 

This con- | lutely identical with those of Amphz- 
pleura Lindhetmert, which I have 
likewise photographed, and in all re- 
spects analogous to those of Vaz 

| Heurckia rhombotdes, a genus which 

The | 

leads to Amphipleura by the variety 
amphipleurotdes-grun., of New Zea- 
land. 

‘T would add, finally, that eminent 

| diatomists, such as Messrs. Cox and 
| Kitton, 

this apparatus automatic because I | 

have nothing to do with it in any way. 
It is so regulated that the object is 
perfectly in focus with the No. 1 ocu- 

admit that there is not the 

least doubt. Mr. Cox has written to 

_ me that ‘* There ought to be no ques- 

lar of Powell & Lealand and also on | 

the sensitive plate. 
‘ This effect is, naturally, only ob- 

tained with certain objectives. 

with the 5 1, and the {4 homogeneous 
objectives of Zeiss, and it gives with 
the former a magnification of 300 and 
with the latter of 450 diameters. 
considerably greater 
one should make enlargements from 
the plate, which offers less difficulty. 

‘With this small apparatus I have 
been able to photograph, without 
trouble, very difficult things, for ex- 
ample, diverse groups of Nobert’s 
test. including the 19th band.’ 

Since writing the above we have 
received a communication from Dr. 
Van Heurck, which he has desired 
us to publish. We do so with pleasure 
in this connection. He writes as fol- 
lows : 

‘] have received No. 62 of the Am. 
Micr. Journ. You certainly have the 
right not to admit the photography of 
the pearls of Amphipleura pellucida 

AS it | 
is, my aes wee admirably 

For | 
. . | 

magnifications 

_ tion as to the complete conclusiveness 
_ of the evidence. It is as plain as in 
the case of Van Heurckia rhom- 
botdes.”” Mr. Kitton says, ** There 
is no mistake, the granules are dis- 
tinctly visible ; not that I ever doubted 
their presence.” Finally, Prof. Abbe 
authorizes me to state that, in his 
opinion, there is not the least reason 
to doubt the reality of the pearls (re- 
strictions made as to the real nature 

of what diatomists have designated as 
** pearls”) ; thatthe structure is anal- 

' ogous to that of many other diatoms, 
and that my photographs clearly show 
the typical image que doit donner, 
avec nos microscopes actuels, une 
structure périodique double (dans 
deux directions placées a langle 
droit) a intervalles si petite qu’il ne 
peut pénétrer, dans le microscope, 
au maximum, que trois des faisceaux 
des plus interieurs que donne une 
pareille structure.’ . 
We despair of rendering the latter 

part of the concluding sentence in 
good English, and therefore tran- 
scribe the original French. The 
question of the reality of the beaded 
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appearance is now definitely settled 
by the photograpic record. It re- 
mains for some of our experts. with 
fine objectives to repeat the observa- 
tions of Dr. Van Heurck, and we 
hope to hear from them before long. 

) 

Bulloch’s Combination Microtome. 
The method of cutting serial sec- 

tions has, almost, it seems, within a 

few months, brought about a wonder- 
ful change in the methods of micro- 

scopical research in biology and em- 

bryology and to some extent also in 
pathology. The great importance of 
this method of investigation has led 

to the designing of various forms of 

micr Bisities in Ger many and England. 

Mr. Bulloch now offers one w fick he 

regards as an improvement over all 

the others. He has already sold sev- 
eral of them, which seem to have 

given perfect satisfaction. 

The illustration, fig. 12, is one- 
fourth the natural size, but the height 
seems to be somewhat exaggerated in 

proportion to the length, owing to the 

perspective of the view. The price 
of the complete instrument is $65.00. 
Mr. Bulloch has prepared the follow- 
ing description for this JOURNAL :— 

This microtome, which has lately 
been constructed by W. H. Bulloch, 
is claimed to be a combination of the 

best points of the German and French 
instruments with some of his own 

improvements. The illustration will 

give a general idea of the construction. 
The main slide for the knife-carrier is 

103 inches long; the height to the cut- 
bie edge of the knife 54 inches; the 

knife- -carrier is made with eight ivory 
bearings—four on each sideiich 

provide a smooth and easy running 
surface, which does not require to be 

lubricated. At each end of the main 
slide there is a stop with rubber cush- 

ions to prevent the carrier passing over 
the end. The upper surface of the 

knife-carrier is made adjustable; so 
the knife can be made to cut at what- 
ever inclination is found best. The 

knife can also be placed at any angle 
for cutting, or adjusted to cut at right 

ag 
=—S———s 

Fic. 12.—Bulloch’s Combination Microtome. 
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angles for cutting sections in ribbons.* 
The screw for elevating the slide and 

sqoa Ofaninch, and witha spring click 
for registering. The spring click can 

be turned aside when not required. 
The holder for material to be cut 

has universal motion, so that the speci- 

men can be adjusted to be cut at any 
plane. Each movement is independ- 

ent of the others, and all are so com- 
bined that the specimen is not raised 

or lowered in adjusting. For the 
convenience of using the knife square, 
or at a right angle to the direction of 
motion of the knife-carrier, and also 
for cutting sections in ribbons, the 
holder is reversible, in which posi- 
tion the specimen is in about the cen- 

ter of the slide. There is also the 

German freezing attachment, with 

atomizer. 
The base and upright are of ja- 

panned iron, the other parts of brass, 
nickel plated. The case is so made 
that it is not necessary to remove the 

instrument when operating, as it un- 
folds and will lie flat on the table. 

O 

Pseudo-Cyclosis. 
BY SAMUEL LOCKWOOD, PH.D. 

A bottle holding scarcely more 
than an ounce of water, which is 
occasionally replenished, has had a 
place for several months in the full 
light of my study window: When 
first placed there it contained a little 
ooze, Which was skimmed from the 
surface of the mud at the bottom of a 
field pond. For microscopical uses 
it is really a miniature pond, so pro- 
lific has it proved in the numbers 
and forms of pond-life, for it teems 
with protococcus and other alge of a 
little higher rank, as well as desmids 
and diatoms, also rhizopods and infu- 
soria. 

To-day, Jan. 30th, I took a drop 
from the surface of the mud and put 
it under the microscope. <A fine Po- 

* Some authorities claim that for cutting fibrous 
tissue or hard sections a long sliding cut is prefera- 
ble, whereas for cellular or soft tissue a cut square 
across is best. 

| tifer vulgaris popped into view. 
| But this attractive object was deserted 

holder is graduated to 54+,™", about | for another less showy, but more in- 
teresting on account of a weird-like 
novelty of its own. It seemed to be 

| a translucent tube with a stream of 
' minute objects coursing along its 
entire length. At first sight the semi- 
transparent body was mistaken for a 
uni cellular plant, and the streaming 
bodies for globules of protoplasm. 
In a word, such was the perfect de- 
lusion, that the movement was taken 

for the phenomenon of cyclosis. A 
jz water immersion and B ocular 

were at last employed. The bluish- 
| green of the moving bodies, denoting 

phycocrome, ‘a mixture of chloro- 
phyl and phycocyanin,’ did not favor 
the cyclosis view—and the high pow- 
ers now patiently used swamped the 
entire hypothesis. The containing 
body was not a cell, but a minute 
particle of limpid living gelatine. 
Whereas the tinier green bodies were 
hyaline cellules, each one being a 
uni cellular plant. The movement 
of these tiny globules was in one 
direction only. There was no return 
path to complete the cycloidal track, 
as in the movement of the protoplas- 
mic pellets in a growing vegetable 
cell. 

The conclusion is how patent to 
all. It was Amoeba diffluens ; yet in 
the numbers I had seen only this had 
produced such a delusion. The con- 
tained bodies were one-celled alge. 
As the scene held me almost fasci- 
nated an entire hour, let me tell what. 
I saw, and in such way that the tyro 
may go along. 

Our ameeba is very active, pro- 
gressing with a gliding or flowing 
motion, as a drop of tallow on a 
warm glass. ‘True, life is manifestly 
present, but it is life actuating an 
infinitesimal speck of amorphous pro- 
toplasm. There is no appearance of 
organized tissue or fibre. Hence 
there cannot be anything like muscle. 
Occasionally may be seen one or two 
contractile vacuoles—really pulsating 
vesicles. Let us here premise that 
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these little bodies, nearly thirty in 
number, are amceba’s dinner. It is 
gorged, and the work in hand is to 
digest the rich repast. As amceba 
advances the green bodies are left in 
a cluster at its hinder part. 
ameeba’s movement stops, and now 
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body, making the entire body to take 
part in the digesting, and securing to 
the whole an equal alimentary distri- ° 
bution. 

This microscopic speck of life-stuff, 
or, as Clarke calls it, ‘transparent 

| sarcode—structureless animal tissue,’ 
the little spheroids begin rushing in a | 
well-defined stream towards the ad- | 

vanced portion of the protoplasm. 

along a grassy way. Again the con- 
taining body advances, 

has no composition of parts. The 
exterior is likely a little denser than 

_the interior, in which is that little 
They seem tiny greenings bowling | 

and those | 
. . | 

contained recede—that is, are left at | 
the hinder part of the protoplasm. 

and the rush forward of the smaller 
bodies. 
this time but a very little. It seems 
even to recede. Really it contracts, 
then spreads out unsymmetrically on 

The ameeba again advances, | 

two sides, producing an object not | 
unlike the ankle and foot. Now 

comes the usual rest, succeeded by | 
the movement of the contained bodies, 
which this time start in two streams, 
the smaller group towards the heel 
and the larger to the toes of the so- 
called foot. This alternating of the 
two kinds of activities is quite in- | 
teresting to witness: the streaming 
inner movement always obeying two 
facts—following a rest of its own, 
and taking the occasion of a rest of 
the ameba. 

As to this rest of the amceba, is it 
actual or only apparent? As to pro- 
gression, it is an actual rest, but I 
cannot imagine this throbbing and 
rapid streaming to be due to any 
osmotic force. Its regularity really 
suggested a systole and diastole con- 
tractility of the pulsating vesicle. 
Says Gegenbaur: ‘ Any place in the 
protoplasm can act as a digestive 
cavity by enveloping and absorbing 
nutritive matter, and at any neigh- 
boring part of the surface the undi- | 
gested substances can be expelled.’ 
Hence the object of this streaming of 
the little bodies into every projected 
lobe or new pseudopodium, thus 
bringing the food into actual contact 
with every molecule of the gelatin 

cavity which may come and go, that 
is, be and not be, which is called a 
vacuole. Hence such terms as endo- 
sare, ectosare, endoplast, and others, 

| are rather too subtle and refined. Yet 
We notice also a resting of the host, | Clarke describes and figures his struc- 

tureless being as revolving its food in 
true cycloidal movement. The scene 
I have described was witnessed for 
owe entire hour. In every instance 
the food propulsion was a movement 
in the. direction of the outward or 
forward flow or progression of a part of 
the ameeba, and this was always fol- 

lowed by an illusory recession, that 
is a seeming stream of the little alge 
backward, caused by the advancing 
protoplasm leaving these objects be- 
hind until the new pseudopodium 
rested, when the trend of the little 
bodies immediately advanced. For 
this phenomenon I have used the 
word pseudo-cyclosis. My desire 
was to watch until digestion had be- 
come complete, but this privilege 
was denied. 

“Method of Maiievait of Fibres, 
Tissues, Ete.* 

By testing all the fibres we have 
enumerated, and using the indications 
we have given, one is able to identify 
them with certainty and without dif- 
ficulty, whether they are alone or min- 
gled with others, in the form of a tis- 
sue, or any product of agriculture or 
industry. But inquiries of this kind 
are often simplified and much facili- 
tated by working methodically. We 
think, then, we are rendering a service 
by furnishing a table in which we have 
arranged in a certain order the more 

* From ‘ Etudes sur les Fibres,’ by M. Vétillart. 
Translated for this JouRNAL by Rufus W. Deering. 
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prominent characteristics which per- 

mit us to distinguish fibres from each 
other. 

To simplify this mode of analysis, 
and permit the reader to thoroughly 

understand it, we shall take into con- 
sideration only a limited number of 
plants the fibres of which we have 

studied ; they are those which are to 
be found in thread, tissues or cordage 
which may be met with to-day in the 
markets of Europe. 

The results obtained will be plain 
at first sight only in proportion as the 
specimen be crude or imperfectly 
bleached. In both cases it will be 
necessary to boil it in a solution of 

carbonate of soda and to disintegrate 
it by braying in a mortar, as we have 
already explained. The analysis of 
white or dyed tissues gives results 

quite as accurate, but demands a cer- 
tain experience in these researches, 
and the most scrupulous care. 

The mode of procedure is the same 

whether the specimen be composed 
of filaments of one kind or of a mix- 

ture of many textiles. This process 
differs from the method of chemical 

analysis in that the latter necessitates 

the employment of many reagents in 
succession, each test indicating the 
presence or absence of one or more 
substances ; while the method which 
we propose employs only a single re- 

agent, complex, it is true, but the 
same in all cases, and which, added 
to the indications given by the micro- 
scope, permits us to identify the fila- 
ments enumerated, or the presence of 

a number of them at the same time in 
one specimen. 
We divide the fibres 

classes :— 
Class A embraces those which are 

colored blue by the reagents ; 
Class B, those which take a yellow 

color under the same conditions. 
The letter L indicates the average 

length of the fibres; p, the average 
diameter; Rr, the proportion of the 
average length to the average diame- 
ter. Each class will be divided into 
two sections: Section I will contain 

into two 

| the fibres obtained from the dicotyle- 
donous plants ; Section II, those from 

_ the monocotyledonous. 

CLASS Ae 

SECTION I. 

Dicotyledons. 
This section includes Flax, Hemp, Hop- 

fibre, the common Nettle, the Chinese 
Nettle, the Paper Mulberry, the Sunn 
Hemp, the Broom and the Cotton 
plant. 

I. Sections blue or violet, not en- 
closed in or surrounded by a yellow 
border; with yellow in the inner 

cavity. 
a. Sections polygonal with straight 

sides, having angles more or less acute ; 
in the center a yellow point ; concen- 
tric layers of growth slightly indicated. 

Fibres of a blue color, transparent, 
regular, smooth or slightly striated ; 
folds of a blue color somewhat de- 
pressed by the swelling of the body 
of the fibre ; central canal represented 
by a narrow yellow line, granulated ; 
with slender, sharp points. 

L. 25™" to 30" 3 (D. OF ae, 

RENE DOO Tks Oe! eae FLAx. 

6. Sections oval, flat or with re- 
entrant angles; partitions somewhat 
thick; concentric layers of growth 
well marked, many ‘individual ones 
showing radiating striz in the interior 
layers ; central cavity often filled with 
a yellow granular substance. 

‘Fibres blue or violet, irregular, of- 
ten striated, folded, or in “ribbons ; 
central canal generally large and 
containing yellow granular masses ; 
slender points, rounded at the end, 
sometimes truncated or bifurcated. 

Le -277 3 DO Obs 
R. 550 . Common NETTLE. 

c. Sections polyg gonal or irregular, 
of very large size, “often with re-en- 
trant angles; the inner opening large 
and irregular, sometimes containing 
masses of yellowish-brown granules ; 
many well-marked concentric layers 
of different tints ; radiate striz in the 
interior layers of growth in many 
sections. 

Fibres blue or violet, some of them 
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of great size, irregular in form and 
thickness in the same specimen ; some- 
times full, smooth or striated, some- 
times flattened, folded, or in ribbons, 
the central canal visible, often con- 
taining isolated masses of yellow or 
brown grains; points elongated, termi- 
nating in spade or lance-like or round- | 

ed forms. 
1 oe I aqQam : D. or ; 05 : 

R. 2400 . . . CHINESE NETTLE. 

d. Sections blue or violet, always | 
isolated, rounded, oval, kidney-shape, 

etc. 

taining yellow granular masses. 
Fibres blue or violet, never in 

bunches, ribbon like, striated, in 
folds, twisted upon themselves, pre- 
senting on each side a round border 
like a hem Cotton. 

2. Sections blue or violet, polyg- 
onal, rounded, or of irregular form 
with re-entrant angles, circumscribed 
by a yellow thread. 

; central cavity often con- | 

times garnished with yellow gran- 
ulations. Many fine, well-marked 
growth-layers are seen, those on the 
outside sometimes colored yellow, 
while those on the inside are blue. 
Yellow network, usually thick, enclos- 
ing the sections. Frequent openings 
cross the walls of the fibres and join 
corresponding openings of neigh- 

_ boring fibres. The hollow part of the 
| crossis sometimes adorned with round 

or oval groups composed of network 
of a subdued yellow, with large or 
small meshes. 

Fibres blue, green or yellow, some 
_ nearly full, sometimes containing yel- 

a. Irregular groups of polygonal | 
sections with central linear opening, 

simple or with many branches or of | 
irregular form with re-entrant angles 
and large opening, entangled with 

pear in close contact ; concentric lay- 
ers with growth very plainly marked 
and often of different tints. 
low granulations in the interior. 

Fibres blue, of a greenish or dirty 
yellow color, of irregular diameter, 

low or brown granular masses ; others 
flattened, in ribbons of which the in- 
terior is empty. The body of the full 
fibres presents folds in the form of a 
cross, and swellings like flax, but the 
central canal attains dimensions that 
are not found in flax; ends like those 
of hemp. 

ie wor to ree DY oum . 02:5 

OO Ne pool nn.cs coh tonsa SUNN 
c. Groups not large, composed of 

small. blue sections, quite uniform in 
size, enclosed in a yellow network to | 4 ae ode 

Bee an ecoupa where they. ap- | which they adhere slightly and whose 
meshes are sometimes empty ; their 

_ form has great resemblance to that of 

No yel- | 

dles, striated or grooved, showing a | 
few small fibres, detached or still ad- 
hering; marked by cross lines, al- 
most black and very fine; central 
canal somewhat difficult to recognize, 
large, flat points, terminating in the 
form of a spade, etc... . 

iaet2uae:) DEO.» O22 5 

R. 1000 so Jale ies 

arranged, frequently taking the form 

hemp ; but with more compact walls, 
marked by a few concentric layers, 
generally not very distinct; central 
cavity almost always open containing 

; | a yellow substance like grain. 
frequently collected in compact bun- | y pede ee S ‘Longitudinal bunches not easily di- 

vided with a needle ; fibres blue, very 
fine, of uniform size, separated, dis- 
tinct even in bunches; color sullied 
sometimes by a yellow envelope 

| which then appears on each side of 
the fibre like a straight, brilliant yel- 

_ low line. 
There are two kinds of fibres: one 

- full, smooth and clear; central canal 

6. Numerous groups, compact,well — 

of across ; composed of sections which — 
have great analogy to those of hemp ; 
although the entire sections, polygonal 
or oval, very often have a small round 
cavity, not linear ; this cavity is some- 

indistinguishable except when it con- 
tains masses of yellow granulations, 
points sharp and slender ; the other, 

_ flat, deeply striated, ribbon like; in- 
terior canal empty, scarcely ever visi- 
ble; the points of the latter large and 
rounded. 
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L. 10 ; D. o™™, o16, for the full ones ; Fibres blue, violet or yellow, short, 
ee ZO" 6". ETORS: curly, full, round, regular, and of very 

d. Groups presenting two types; one 
containing sections of ten, very large, 

full or w ith thick walls; polyg cone 
in form, with obtuse or re-entrant 
angles and rounded contours. The 
other quite voluminous, composed of 
very small sections of a clearer blue, 
their forms rounded, but sometimes 
irregular and distorted These two 
kinds of sections are enclosed in a 
yellow network slightly adherent, 
whose meshes are often empty. 

meshes appear like sections of cotton, 
but they present to view many well- | 

marked concentric layers which some- | 

times distinguish them; the central 
opening often contains a yellow gran- 
ulated substance or one which remains 
without color. 

Longitudinally, bundles easily di- 
vided with 
mass of large and very fine fibres, 
well separated from each other ; these 
are full, smooth or striated, with 
plainly Taped folds of fein or 
else they are in ribbons; the central 
canal rarely apparent, or indicated 

by detached masses of yellow granu- 
lations which show themselves toward 
the points; the latter fibres have 
rounded ends usually large. 
ot hs DO” 5 O55 fo. the: lat vest’: 
R. 430... . PAPER MULBERRY. 

c. Small groups of not very large 
blue‘sections, separated by a yellow, 
generally thick, network; forms 
rounded, some with salient angles, 
very full, with central opening very 
small, pointed or linear, often filled 
with yellow grains. Concentric lay- 
ers few, but plainly marked ; the outer 
layer paler than the interior and some- | 
times tending to a yellow color. The 
other sections irregular, like those of 
the hemp but much smaller, having 
a less pronounced tint than the full 
ones; central cavity linear or open, 
sometimes garnished with yellow 
grains. Groups of woody fibres are 
frequently present, recognized by their 
yellow color. 

They 
isolated sections separated from the | 

needles into a confused | 

| being blue; 

small diameter; the central canal is 

indicated by a very fine line; the yel- 
low envelope often overlaps the points 
which are not usually slender, but 
rounded at the end, bifurcated and 
sometimes furnished with lobes. 

1 pe faa . D. Ons O15 : 

R. 400’ oie . THE Broom. 

SECTIONME 

Monocotyledons. 

This section includes the A/fa (embracing 
under this name the Lygeum Spartum 
as well as the Stifa tenactsstma) and 
the Pine Apple (Azanassa sativa.) 

1. Irregular groups composed of 
blue intermingled with yellow sec- 
tions; the concentric layers often 
plainly marked, the outer one some- 
times colored yellow, the inner ones 

forms rounded or oval, 
rarely presenting straight surfaces or 
sides ; in the center a point, often of 
a yellow color, indicates the inner 
canal. These sections are accom- 
panied by groups showing the yellow 
fibro-vascular bundles. 

Fibres short, blue, fine, very full, 
| smooth, curly and of a uniform and 
regular diameter ; having a very fine 
yellow line in the middle represent- 
ing the central canal; the points are 

rarely slender, but rounded, truncated, 
and bifurcated or notched. 

Le 55 3D: 07 Ole 

BH. 125: ‘ . ALFA. 

2. Groups very compact, quite vo- 
luminous, and often in the form of a _ 
cross ; very small sections of the fibres 
of a blue or very pale violet tint only 
appearing when they are very thin. 
These sections are enclosed in a quite 
thick yellow network ; their forms are 
usually rounded, but sometimes po- 
lygonal; the cavity appearing in the 
form of a point or a very short line. 
The thick sections are greenish or 
even yellow. Among these groups 
are found sections of fibro-vascular 
bundles, in which the tissue which 
fills the center is of a blue color and 
surrounded by a border formed by one 
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or two rows of thick fibres of a sub- 

dued yellow color. 
Longitudinally , fibres very fine, 

regular, full, smooth, pliable, and 
curling easily; the central canal is 
rarely visible in the smaller ones, ap- | 

pearing in the larger like a very fine 

line; fibres very distinct in the bun- 
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dles, from which they are easily sep- 

arated ; points elongated and sharp. 
Color not very ean often entirely 

wanting. 

less fibres are found larger ones, very 
stiff and not so long, protr uding from 

the inner line of aie fibro- eeeeular 

bundles. 
=-mm , The 5 : on. 006 ; 

R. 830 . PINE APPLE. 

ep AS Sie 

SECTION I 

Dicotyledons. 

This section is composed of the Hibiscus, 
the Flag, the Jute and the Daphne. 

Polygonal sections with straight 
sides, the central orifice rounded or 
oval with smooth edges. 

a. Sections yellow, polygonal, with 

straight sides and sharp angles, en- _ which they are distinguished by their 
closed in a network of a rather sub- 
dued yellow, forming compact groups 
of rectangular shape; central open- 
ing generally small, always rounded, 
smooth and empty ; concentric layers | 
sometimes of marked thickness ; fis- 
sures in the walls, perpendicular to 
the exterior and interior contours. 

Longitudinally, fibres yellow, stiff, 
broken, very irregular in diameter ; 
with slender points rounded at the 
end, some having notches or sinuosi- 
ties; fibres frequently found having 
very thin partitions and in ribbons. 

L. 5"; D. 0,021 ; 

R. 240 . Hisiscus. 

6. Sections generally very small, 
polygonal, with straight sides and 
sharp angles, collected into compact 
groups, enclosed in a network of a 
rather subdued yellow, with very fine 
meshes, which they exactly fill; cen- 
tral orifice very small, punctiform. 

Longitudinally, fibres, very short, 

Among these almost color- | 

51 

fine, stiff, very full, with sharp or ir- 
regularly formed points. 

ioe syne D. CO lama o16; 

R. 125 aE EAX: 

c. Polygonal sections with straight 
sides and sharp angles, for ming very 
compact groups, or ‘else found in close 
contact ; central orifice generally quite 
large, round or oval, with smooth 
edges, always empty. 

_ Longitudinally, fibres of a golden 
yellow color, collected into compact 

_ bunches, very short, stiff and smooth, 

| rapidly 

not striated, but often presenting 
notches or curves on the edges, es- 
pecially near the points. The central 
canal appears in the form of a dis- 
tinct band in the center of the fibre ; 
on each side borders of a subdued yel- 
low indicate the thickness of the par- 
titions, defined by very plain lines ; 
the ends terminate abruptly, being 
rounded or of irregular shape. 

ON laa O22;; 
Rin GO. 

2. Round, oval, 

D Ons 

» UE E. 

or bent sections, 
| like those of cotton, to which they 

are very similar in form, but from 

yellow color ; interior cavity elongate, 
linear and empty. 

Longitudinally, fibres, very fine, 
yellow, smooth and not adhering to 
each Ae many specimens very 
large toward the center, tapering 

to slender, rounded ends; 
the swelling sometimes very marked 
in the folds. 

eas ys. De. OL , OL 5 
R. 500 . DAPHNE. 

SECTION II. 

Monocotyledons. 

This section contains Phormtum tenax, 
Abaca, the Coco, the Sanseviera and 
the Pita or Aloes. 

. Sections the forms of which are 
more often rounded than polygonal, 
and whose central orifice is also 
rounded ; with traces of fibro-vascu- 
lar bundles. 

a. Very small sections, of a pale 
yellow when thin; those which have 
polygonal forms have obtuse angles ; 
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they do not adhere much to each 
other; the central orifice is small, 
round or oval, with smooth edges. 

Longitudinally, fibres, fine, regular, 
smooth, straight and stiff, easily sep- 
arated from each other in the bundles ; 
thickness of the partitions very uni- 
form; central canal small but very 

distinct ; points elongated and sharp. 

O45 DOr 1) OLE; 
Ry 500.2, % . PHORMIUM. 

6. Polygonal sections with very ob- 

a. Polygonal sections, often with 
_ obtuse angles, partitions not very 
_ thick; central orifice polygonal, with 
smooth and angular perimeter, always 
empty. Longitudinally, bundles, 
very compact, almost indivisible, 
composed of fine fibres, smooth, stiff, 

_ with thin partitions, of uniform thick- 
| ness; 

tuse angles or oval shapes; very close | 
contact between the groups; parti- 
tions generally of moderate thickness ; 
central orifice large, resembling in its 
form that of the outer perimeter, but 
the angles are so small that the open- 
ing appears nearly round or oval; it 
sometimes contains brown granula- 
tions. 

Longitudinally, fibres, smooth, reg- 
ular, of a very uniform but inconsid- 
erable thickness ; central canal large 
and plain; points tapering regularly 
and gradually, sharp or slightly round- 
ed at the end. 

Bhi6P 2p. 50°" O20 § 
Ree Z5O Vie » « ABACA. 

c. Sections of a yellowish brown 
color, round or oval, scarcely touch- 
ing in the groups, enclosed in a net- 
work of thick meshes, which unites 
them into very compact groups, having 
in their center an empty space or gap 
of irregular form; the central orifice 
of the fibre very large, round or oval. 

Longitudinally, fibres, very short, 
stiff, with quite thick partitions, not 
equalling, however, the size of the 
interior canal; the exterior contours | 
often sinuous or toothed ; walls some- 
times interrupted by solution of con- 
tinuity (pores ?) ; points rounded or 
abruptly terminating ; brown bundles 
very compact and easily separated. 

L.o™,:73 D. Oo™™, 020; 
oie a jE OCO: 

2. Sections polygonal, clearly de- 
fined ; central orifice equally polyg- 
onal, with angles more or less dimin- 
ished, and traces of fibro-vascular 
bundles. 

central canal large; 
sharp, slender. 

Es 37 § sDs. OP 40265 

Hlayd 5 Onin . SANSEVIERA. 

6. Polygonal sections, with straight 
sides and angles sometimes a little 
blunted ; central opening very large, 
polygonal, with angles less pro- 
nounced than the outer ones; fis- 
sures in the walls, perpendicular to 
the exterior and interior contours. 

Longitudinally, fibres, short, stiff, 
with thin walls swelled toward the 
centre ; thickness of the walls very 
unequal ; the outer profile often wavy 
or toothed down to the large point 
shaped like the scabbard of a sabre 
and sometimes bifurcated. 

E25 55 Ds OD saene 

Ris KOO" « 
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Vorticelle with two Contractile 
Vesicles. 

BY DR. A..C. STOKES. 

Recently I sent to the American 
Naturalist a communication to the 
effect that not only does Vorticella 
Lockwoodiz Stokes possess two pul- 
sating vacuoles, but that the same 
number is apparent in Vortécella 
monilata ‘Tatem, and I expressed sur- 
prise that this fact should have been 
for so long overlooked, since the last- 

named form is not uncommon in 
Europe nor rare in our own waters. 
My wonderment at such an oversight 
is not now so great as it was, for 
hardly had the manuscript to the 
Naturalist passed out of my hands 
when I captured two individuals of 
Vorticella vestita Stokes, which had 
not been previously obtained since 
its description in this JouRNAL of 
November, 1883, and I found that 

TG k 
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the observers of V. mozzlata were | upon my own resources. 

not alone guilty of an oversight, for | 
in V. vestzta there are also two con- | 
tractile vesicles. It then occurred to 
me to repeat the examination of I. 
rhabdophora, described in The JA- 
croscope for February, 1885, and in 
it also two pulsating vacuoles were 
now observed. To have overlooked 
them in this case is peculiarly annoy- 
ing, for when the species was first 
obtained from the vegetable infusion 
where it appeared in abundance, this 
possibility was borne in mind and the 
double organ searched for. In all 
these instances, however, the con- 
tractile spaces are usually placed di- 
rectly opposite each other and, unless | 
the vorticella is in a certain position, 
a single one only is visible as one ob- 

scures the other, the lower being so | 
far beyond the focus of the objective 
that its pulsations are not noticeable. 

The presence of the double vesicles 
is not only an interesting and import- 
ant structural point, but it is especially 
worth of note since the two have thus 

bers of the genus as possess some 
form of cuticular investment, or of 
surface ornamentation rather 

transverse striae, 

surrounded by a well-marked cellu- 
lar coating, V. rhabdophora having 
an apparently mucilaginous covering 

One of my 
devices has proved to be so useful that 
I will describe it. It is a growing 
slide, made as follows :—Arrange the 
specimen on an ordinary glass slide, 
with a drop of water and cover-glass 
as usual; then confine the cover by 
slipping a light rubber band over it 
on the slide, and place the slide in a 
dish of water of sufficient depth to 
completely immerse the specimen. 
In this simple manner I have kept 
fresh-water alge for weeks in a grow- 
ing condition, enabling me to observe 
the process of conjugation from its 
commencement to the final rupture 
of the spores and formation of new 
filaments. E. L. CHEESEMAN. 
KNOWLESVILLE, N. Y. 

) 
Structure of Diatoms.* 

[23806.]— The daily-increasing 
number of disputable or, at all events, 
disputed questions connected with the 
intimate structure of the diatom valve 
and frustule will, I hope, be accepted 

_ by your readers as a sufficient reason 
far been observed only in such mem- | 

than | 
V. vestita being | 

for the present attempt on my part to 
determine the point raised by Dr. 
Flogel, and answered in the negative 
(erroneously in this instance, as I 
venture to believe) by my valued cor- 

respondent Mr. J. D. Cox, of Cin- 

enclosing minute bacteriform bodies, | 
V. monilata, as the name signifies, 
bearing solid bead-like bosses over 
its entire surface, and V. Lockwoodit 
possessing similarly arranged but con- 
spicuously nucleated cuticular eleva- | hexagonal 

As these species are appa-_ tions. 
rently more highly organized and 
presumably somewhat higher in the 
scale than are the smooth or simply 

more complex in structure. 
TRENTON, N. J. 

) 
A Growing Slide. 

cinnati, Ohio. 
Flogel maintains, on the strength 

of sections which I have seen and 
very carefully examined, in conjunc- 
tion with these accompanying photo- 
graphs, that in such genera as Tri- 
ceratium and Coscinodiscus, the little 

or cylindrical cavities, 
though completely closed by a sili- 
cious film on the internal surface of 
the valve, are zo¢ closed by any such 

L -_ membrane on the outer surface of the 
striated forms, so are they slightly | valve. Mr. Cox, on the other hand, 

_ strongly insists on the cellules being 

Many are the working hints I re- | 
ceive from the columns of the Jour- 
NAL, yet, after all, I am often, like | 
every working microscopist, thrown | 

closed by a silicious film externally 
as well as internally. Of course, if 
Mr. Cox’s view be correct, we have 
here to deal with minute hermetically- 
sealed cavities. 
Now, to my mind, the objections 

*From Luglish Mechanic. 
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to Mr. Cox’s supposition are insuper- 
able, irrespectively of the visible evi- 
dence obtainable from broken-up spe- | 
cimens which I have been in the habit | 

of studying ever since I began to 
write on the diatoms some five-and- 

twenty years ago. 
If the cellules are closed at both 

their extremities during the life of the 
organism, each individual cellule must | 
be full either of protoplasm or some 
other more or less fluid substance, 
unless, indeed, each contains a gas, 
or constitutes a perfect vacuum, which 

sibility. If each chamber contains 
protoplasm, it is obvious that the re- 
mains of this, during the preparation 
and mounting of the specimen, would 
be recognizable amongst the larger 
species, “either by the employ ment t of 
optical or chemical tests—that is to 
say, during the boiling in acid, or 
burning on mica, the fluid contents 
would burst the films, and in many 
cases leave behind the evidence of 
their former condition. Now, in my 
experience, such evidence has ever 
been forthcoming, and, judging from 
what is known of cellislar structure 
in organic life generally; whether ani- 
mal or vegetable, there are no ex- 
amples of truly vacuous cavities, inas- 
much as all organic tissues whatever 
are pervious to dialytic or osmotic 
action. 

It is no doubt true that the organic 
silica of the diatom, perfectly hyaline 
as it looks, is in reality a ‘colloid,’ 
and hence, as it contains an infinitesi- 
mal percentage of water, just as flint 
itself does, dialytic action may take 
place through the film under notice. 

But even then the perviousness to 
moisture of the diatom, if it really 
keeps the chamberlets full of fluid 
during the vitality of the organism, 
would not suffice to settle the present 
question ; for, if any fluid whatever 
remained in the little cellules, should 
the specimens have been but recently 
taken from their element, it would 
burst the film on the application of 
heat, and inevitably burst the walls, 

whilst traces of the disruption would 
occasionally be visible under the mi- 
croscope. Again, if the chamberlets 
contained gas of any kind, and in 
spite of the effects of the boiling in 
acids, this gas were too minute in 
quantity to burst the walls, we should 
certainly be able to detect gas bubbles 
in some of the chamberlets. But, as 
is well know, the bubbles so common 
in mounted specimens are not due to 
the cellules having originally con- 
tained gaseous material, but to the 

_ accidental admission of air during 
is scarcely within the bounds of pos- | mounting. 

The only remaining alternative is 
that the cellules cannot be considered 
closed cavities, and hence that the 
alleged presence of an external invest- 
ing and closing film is illusory—a 
fact of which I have never yet had 
reason to entertain a doubt. 

G. C. WaLeien, hai 
Lonpon, Jan. 25. 

) 

The Working Session of the Ameri- 
can Society of Microscopists. 

The Executive Committee of the 
American Society of Microscopists 
having placed in my hands the work 
of organizing the Working Session at 
the meeting of the Society to be held 
in Cleveland, Ohio, next August, I 
have pr epared the following scheme 
of work for demonstration at. that 
session, which, though far from be- 
ing as complete as could be desired, 
is submitted as approximating the 
maximum of work that can be suc- . 
cessfully elaborated and demonstrated 
in the limited time of the working 
session—one-half day. 

SCHEDULE OF WORK. 

1. The use of the micro-spectro- 
scope and its application to original 
research. 

2. The use of the polariscope in 
original research. 

3. Micro-photography and its ap- 
plications as an aid to research. 

4. The use of the camera lucida, 
various styles and methods. 
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5. Micrometry, exposition of dif- 
ferent methods. 

6. Cultivating bacteria, exposition 
of different methods. 

7. Injecting vessels and_ tissues, 
demonstration of various methods. 

] 

| 
and demonstrated there will be very 
welcome. 

Every indication so far points to a 
large and successful meeting at Cleve- 

_ land, fully equal to any of the preced- 

8. Staining tissues in mass, simple | 
and compound stainings. 

g. Staining sections, simple and 
compound stainings. 

10. Section cutting, soft tissues, | 
use of various microtomes. 

11. Section cutting, hard substan- | 
ces, methods of cutting and grinding. | 

12. Section cutting, serial sections, 
S. H. Gage’s methods. 

13. Use of dissecting microscope, 
methods of dissecting, etc. 

14. Practical demonstration of the 
relation of aperture to power in ob- 
jectives. 

15. Methods of measuring aper- 
ture, power, focal length, etc. 

16. Methods of manipulation, de- | 
cantation, desiccation, isolation, etc. 

17. Methods of illumination for 
special purposes, special objects, etc. 

18. Uses of the mechanical finger, 
applications to research, etc. 

1g. Electrical and thermal appli- 
cations, uses of hot stage, etc. 

20. Uses of live boxes, growing 
cells, troughs, compressors, etc. 

21. Special methods of treatment 
or examination of special subjects, 
such as blood, pus, sputum, urine. 

22. Staining and mounting bac- 
teria, micrococci, etc., for examina- 
tion. 

23. Special methods of cell mak- 
ing, cementing, cover cutting, etc. 

24. Special methods of mounting, 
labeling, finishing, packing, and stor- 
ing slides, etc. 

All microscopists who expect to 
attend the Cleveland meeting and are 
willing to take part in the working 
session, and assist in the above de- 
monstrations, are cordially invited to 
communicate with me on the sub- 
ject as soon as possible,’and any sug- 
gestions regarding the Working Ses- 
sion and the subjects to be presented 

ing meetings, and it is hoped to make 
the working session a valuable fea- 
ture of the meeting. The active co- 
operation of microscopists who are 
interested will insure such a result. 

C. M. Vorce. 
CLEVELAND, Ohio. 

——o 

Culture Media for Bacteria. 

In the Journal of the American 
Medical Association, under the head 
of Foreign Correspondence, a writer 
in Berlin gives some information con- 
cerning the preparation of solid cul- 
ture media. We print the greater 
part of two letters, as they seem to 
be written by a person of experience 
in the culture of micro-organisms. 

The method of preparing the flesh- 
peptone-gelatin is given as follows :— 

‘ Half a pound (0.25 kilo.) of fresh 
lean meat (beef or mutton) is finely 
chopped, and to it is added a pint 
(500 c.c.) of distilled water, the 
mixture remaining in a cool place 
for twelve to twenty-four hours. It 
is then strained through fine linen 
gauze, the mass being pressed to ex- 
tract all the liquid, which appears as 
a reddish-bloody fluid. To this pint 
of ‘* flesh-water”’ in a clean flask is 
added 75 grains (5 grammes) of pep- 

| tone, 30 grains (2 grammes) of com- 
mon salt, and from 1 to 2 ounces (30 
to 60 grammes) of fine gelatin, and 
to the flask is fitted a cotton-wool 
stopper. The mixture should then 
stand for a half hour to allow the 
gelatin to swell up, and as gelatin 
has an acid reaction, enough sodic 
carbonate (Na, CO, ) should be added 
to make the solution neutral or very 
slightly alkaline ; because most germs 
do not grow in an acid solution. The 
solution is then placed in a Koch’s 
steam sterilizer and cooked for an hour. 
This is an apparatus made of tin and 
covered with thick felt, by which the 
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articles placed inside are exposed to 
the direct action of a large volume of 
steam. 

‘The solution is then filtered hot 
through filter-paper, and it comes 
through clear and yellow. This is 
best done by means of a_ hot-water 
filter, which keeps the gelatin thor- 
oughly melted all the time. If this, 
however, is not at hand, the ordinary 
glass filter tunnel and its contents may 
be warmed by carefully and quickly 
throwing against it the flame of a 

Bunsen-burner or a spirit lamp. It 

should be emphasized that the filter 

and filter-paper, and the test-tubes, 
together with all the other apparatus 
used in the process, should be thor- 
oughly sterilized in a sterilizing oven 

to a temperature of 300° F. (150° C.) 
for at least ten minutes. 

‘ The next process is to fill the test- 
tubes, which have been fitted with a 
cotton-wool stopper and sterilized 

as above described. They are filled 
for about a quarter or a third of their 
length and are cooked for fifteen min- 
utes in the steam sterilizer, when they 
are probably in a condition for use ; 
but to make sure, it is better to cook 
them three days for fifteen minutes 

each day.’ 

‘There are two ways of using the 

gelatin which has been prepared ac- 
cording to the method I described 
last week, viz: plate cultures and 

tube cultures. 
‘(a) For plate cultures, which are 

especially useful to separate different 
forms of germs in a mixture, there 
is necessary an apparatus consisting 

of two bell-jars, a glass-plate, and 
glass-bridges. Of the bell-jars, which 
are about seven inches in diameter and 
two inches deep, one should be a trifle 
larger and a trifle less deep, to set over 
the other as a cover. The glass plate 
should be about six inches long and | 

four inches wide, but this should be 
regulated by the size of the table to 
one’s micrescope stand, for we must 

be able to examine every portion of 
it by the microscope. The glass 

> 

| quarter to a half inch apart. 

bridges should be such as to elevate 
the plate about one-quarter of an inch 

_ above the bottom of the bell-jar. All 
of this, like everything, as I said be- 
fore, should be sterilized in a steriliz- 
ing oven by exposure for ten or fifteen 
minutes to a temperature of about 
300° F. (150° C), and then it is put 
together to cool, the plate resting on 
the bridges in the lower bell-jar, which 
is covered by the larger one. 
‘When cold it is so placed that the 

plate is exactly horizontal, and for 
this purpose especial levelers are 
sold, which, though convenient, are 
not absolutely necessary. The cover 
being removed, gelatin melted in a 

test tube is poured over the plate, so 
that when cold there is a layer about 
an eighth of an inch thick. The cover 
is replaced and all is set aside for the 
gelatin to harden, when it is ready for 
vaccination, which may be done in 
two ways. (a) Vaccination of the 
entire surface. This is accomplished 
by making a very d/u¢e mixture con- 
taining the several germs it is desired 
to separate, and pouring this over the 

surface of the gelatin. (b) Vaccina- 
tion in stripes. This is accomplished 
by dipping a platinum wire sterilized 
by heat into the vey dilute mixture 
of germs and gently scratching the 
surface of the gelfatin. This is re- 
peated, making the rows from a 

N. B. 
It is of great advantage to apply 
moistened filter-paper to the inner 
surface of the cover to make a moist 
chamber. Also, N. B. It is almost 
impossible to make too dilute a mix- 
ture, and beginners make a great mis- 
take in this respect. Theoretically it 
should be so weak that any one germ 
of a kind drops in a place, and an- 

‘other at a little distance, and so on. 
This apparatus being kept at a tem- 
perature varying according to the cul- 
tivation, the plate shows, after twelve 
to forty-eight hours, little points which 
grow, and some of which may be dis- 
tinguished from the rest. By using 
these as seed in successive fractional 
cultures the last becomes quite clean, 
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when it may be transferred to a test- 
tube culture. 

‘(4) The test-tube culture is made | 
in test-tubes filled as above described, 
about one-third of their length, and 

stopped by cotton-wool. 
* The vaccination is made by taking 

seed on a platinum wire sterilized by 
heat and thrusting it into the gelatin 
aboutaninch. In their growth many 
germs build characteristic forms. 

* Although no books give the inform- 
ation, it is to be noted that in making 
the vaccination the test-tube should 
be held inclined and with the mouth 
downwards when open, so that no 
outside germs may fall in from the 
air. 

‘For certain culture gelatin has the 
disadvantage of melting at a com- 
paratively low degree, and when a 
higher one is necesary aga-aga or 
blood serum is used. 

* Aga-aga is prepared like gelatin. 
‘Blood serum is prepared by filling 

sterilized test-tubes one-third deep 
with clear serum from the blood of 
an ox or sheep, and cooking in the 
steam sterilizer at 135° F. (58° C.) 
for two or three hours. During this 
time the test-tube should be inclined 
at an angle of 45° to allow the serum 
to solidify in this position, which gives 
a much larger surface in the test-tube 
forvaccination. (N.B. Aga-aga may 
also be thus prepared.) The heating 
should be repeated for five days, when 
it is ready for vaccination with plati- 
num wire.’ 

O 

— Microscopists should always find de- 
light in flower gardens. There is always 
a rich field for study where there is a va- 
riety of plants, some of them always 
blooming and ripening their fruit through 
the summer and autumn. Vick’s ‘Floral 
Guide’ for 1885 is a useful book of 150 
pages, and 1000 illustrations of flowers, 
plants and vegetables. It is a valuable 
catalogue, from which one may make 
choice selections of seeds, of most excel- 
lent quality. Persons who are mounting 
seeds for the microscope would do well to 
send for a copy. It is sold for ten cents, 
by Mr. James Vick, Rochester, New York. 
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PROCEEDINGS AMERICAN SOCIETY 
oF Microscopists.—The Proceed- 
ings of the seventh annual meeting, 
held at Rochester last year, were 
published several weeks since, but 
we have been unable to give them 
earlier notice in this place. The 
volume is an excellent one of 300 
pages and five plates, with numerous 
illustrations in the text. A portrait 
of the late R. B. Tolles makes an 
appropriate frontispiece. 

The articles published are not all 
of the highest degree of scientific 
value, but there is enough reading 
that is good and useful to make the 
volume worthy of a place in every 
library of microscopical works. We 
do not wish to be critical, but it is 
only proper to say that there are one 
or two articles published in the vol- 
ume before us which have nothing 
more to recommend them than that 
they were read before the Society. 
We doubt very much if the publica- 
tion of such papers does, in any way, 
encourage, or act as an incentive to, 

careful scientific work. It seems a 
pity that the Committee on Publica- 
tion should not exercise discretion, 
and publish in full only articles of 
scientific value, letting the others go 
in by title or short abstracts. 

The work of the committee has 
been done as quickly as could be 
reasonably expected, and as a whole 
it has been done very well indeed. 
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Copies of the Proceedings can be 
obtained from the treasurer of the 
Society, Dr. Geo. E. Fell, Buffalo, 
Nee 

) 
TEXT OF Synopsis oF DIATOMS.— 

The text of this valuable work will be 
issued in a short time, probably next 
month. It makes a volume of more 
than 200 pages, printed on paper like 
the Atlas, and uniform with the latter 
in size. The price will be definitely 
announced hereafter, when a more full 
notice will appear. 

At the same time will also be pub- 
lished one or two supplementary 
plates, including one showing the 
pearls or beading ofthe Amphzpleura, 
for which an additional charge will 
be made. 

Subscribers to the Synopsis will be 
promptly informed of the time of pub- 
lication and the price. 

“NOTES. 
— We have received two beautiful pre- 

parations of plant-hairs from Mr. James 
E. Whitney, of Rochester, N. Y., who has 
given considerable attention to them and 
has a large collection, embracing thirty 
different forms. The hairs on leaves are 
often very beautiful objects, and there is 
such great variety in their form and ar- 
rangement that they afford an endless 
source of delight to the microscopist who 
undertakes their study. The specimens 
sent by Mr. Whitney are from Adyssum 
saxatileand Solanum stacagnifolium (2). 

— The supplementary volume of the 
Tijdschrift der Nederlandsche Dierkun- 
dige Vereeniging just received contains 
an extended account of experiments in 
oyster culture, principally conducted by 
Dr. 'P. P.-C. Hoek“and Dr. A. A. We 
Hubrecht. It also contains contributions 
by other authors to the knowledge of the 
fauna of the Oosterschelde (a gulf of the 
North Sea), including the crustacea, bryo- 
zoa, ccelenterata and protozoa. The 
latter is by Dr. J. Van Rees, and is illus- 
trated by a plate. The volume is of 
great value, the more important articles 
being printed in French as well as in the 
language of the country. It makes a 
large book of about 450 pages and 16 
plates. 

— Dr. L. Younghusband, of Detroit, 
informs us that he has received a letter 
from Dr. Koch, of Berlin, accompanied 
by a mounted preparation of the comma 
bacillus, which Dr. Koch regards as the 
cause of Asiatic cholera. It is of interest 
to know where an authentic preparation 
of this organism can be found. 

—Mr. Van Ermengem has observed 
that certain bacteria, at the period of 
sporulation, if treated with staining agents 
such as are used in staining Baczl/us tu- 
berculosis, become double stained. In 
Bacillus subtilis, for example, treated by 
Ehrlich’s method, the spores become 
stained red and the rest blue. Fine and 
very interesting preparations can thus be 
made. ‘These facts of double coloration 
have been previously observed by Bien- 
stock. 

— The function of the green coloring 
matter in the pseudo-chlorophyll bodies 
of Hydra virid?s is still unknown. Re- 
cent experiments by Von Graff lead to 
conclusions directly opposed to the sup- 
position that these bodies assist nutrition. 
Hydras kept in filtered water died after a 
certain period, apparently from want of 
animal food. The chlorophyll bodies do 
not lose their color when kept in the dark, 
even for a hundred days or longer. 

— The February number of Sczence 
Gossif contains the following announce- 
ment -—; 

‘Mr. Wm. Taylor has brought out a 
simple and clean method of using balsam. 
It is inclosed in compressible metal tubes, 
like those containing moist colors, so that 
the smallest quantity can be expelled at 
will.’ 

This will be news to those who have 
used balsam in this way for a decade or 
more. 

—Some very suggestive observations 
on the action of pathogenic microbes in ~ 
the blood have been made by E. Metsch- 
nikoff. He found a daphnia affected 
by a fungus which eventually was fatal in 
itsattacks. By inoculating healthy daph- 
nia he was able to trace the progress of 
the disease by studying the action of the 
fungus on the blood-corpuscles. In the 
first place the spores were attacked by 
the corpuscles and destroyed. Soon the 
blood-cells showed signs of injury and 
some of them burst, setting free gonidia 
of the fungus. Thus the blood-cells were 
destroyed, in greater number as the dis- 
ease progressed. It thus appears that the 
disease is a struggle between two living 
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organisms, one the cells of simplest plants, 
the other the lowest tissue-elements of the 
animal body. It is easy to draw an infer- 
ence from these observations, concerning 
the possible parallelism between the phe- 
nomena observed in the case of the daph- 
nia, and the course of certain diseases in 
higher organisms. 

— Mr. W. H. Bulloch is making a port- 
able stand which will fit in a case 9 inches 
by 4% by 2%, inside measurements. The 
base is to be detachable. The stand will 
have centering substage, with mirror on 
the substage bar sliding up behind the 
substage. An Abbe condenser can be 
used on the stand. 
—We have received a preparation of 

the cholera bacillus from Mr. Woolman, 
marked ‘culture of Dr. Koch,’ such as he 
is now offering for sale. This is a pure 
culture, very rich in the so-called comma- 
bacillus. The name comma-bacillus is 
an unfortunate one, for the slightly curved, 
and rather short robust rods do not resem- 
ble commas very closely, and they seem 
not to be bacilli at all. 

— As is well known the souring of milk 
is attributed to the growth of a peculiar or- 
ganism, the Bactertum lactis. There is 
good reason to suppose that the peculiar 
characters and flavors of the various kinds 
of cheese are due to the growth of specific 
organisms. Mr. Earnest Hart, speaking 
at the London Health Exhibition, said :— 
‘The milk industry opened up a great field 
for investigations of this class; it was found 
that every variety of cheese was due to the 
influence of a particular kind of minute 
vegetable organism, which, by its mode 
of maturation, gave to each cheese its par- 
ticular flavor and quality; so much so, 
that one kind of cheese could be made 
only in one cellar, and another kind ina 
cellar perhaps 300 yards off, and in none 
of the intervening cellars could the same 
kind be made. The last time M. Pasteur 
was in England with him, he told him 
that his greatest desire would be, if he had 
some years to spare, to spend them in the 
laboratory of a dairy, working out the re- 
lation of germs to the milk and cheese in- 
dustry.’ 

— We have received some printed no- 
tices of recent meetings of the Wellesley 
Microscopical Society, from which it ap- 
pears that the Society is active, and that 
the meetings are as interesting as they | 
were several years ago, when notices were 
published regularly in these pages. One 
specimen of. considerable interest, dust 
collected on the barque Wm. H. Bessie ' 

| breakage. 

from the eruption of Krakatoa, was shown. 
The vessel was in the Straits of Sunda 
twelve or fifteen miles in a direct line from 
Krakatoa when the eruption began; it 
soon became too dark to run from the 
shower of ashes. Being in twenty-five 
fathoms they lay with anchors down for 

| over forty-eight hours, until it was light 
enough to see. During most of the time 
the darkness was so great that at noon 
the hand could not be seen within a few 
inches of the eye. The ashes fell in such 
enormous quantities that all hands were 
constantly engaged in shovelling it over- 
board as well as they could in the dark- 
ness. The sea was not rough, but a tre- 
mendous current was running. This 
vessel was probably as near the volcano 
as any that escaped unharmed.’ 

CORRESPONDENCE. 

Various Subjects 

To THE EpiTor :—Enclosed please find 
$1 to renew subscription; wish it had to 
be $2 for a double dose. Last summer 
1 bought an immersion ;, of Spencer, and 
asked you for some advice in regard to 
handling it, and was told to ‘go at it.’ I 
have done so, and now go up to No. 19 
very well, but am not willing to swear to 
a good resolution of A. pellucida yet. 1 
for one need your long promised article 
on illumination very much, and pray de- 
voutly that you may soon have leisure for 
it. I have Prof. E. Smith’s celebrated 
‘How to see with the Microscope,’ but 

| have derived more benefit from your sin- 
gle sentence ‘go at it,’ than from all his 
highly mixed instructions, down to pulling 
out table drawer, and putting of napkins 
on the edge of it. 

Last June you answered a question of 
mine in regard to cementing balsam 
mounts. I have cemented all my un- 
cemented slides ; but afterwards you take 
it all back, and decide not to cement, so 
we can tell balsam mounts from others. 
Would it not be better to cement, and 
make the label tell the story ? 

I had great trouble at first from cover 
Mr. Ward, in his very interest- 

ing paper on mounting, uses the expres- 
sion ‘often breaking cover after cover.’ 
Let me tell you my plan. I think it is 
handier than your bullet pressure. It is 
some 25 years ago, when I sent my last 
bullet adrift, and missed at that. About 
that time deer took H. Greeley’s advice 
and disappeared from this prairie. I sup- 
pose bullets can be found in city gun 
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stores, but the American clothes-pin, my 
favorite, blossoms in every country store. 
I believe it is more readily to be had. 
After adopting the following plan, I have 
not lost more than two per cent. of covers. 
I cut squares of glass a little smaller than 
the covers, to put on the cover before ap- 
plying the clothes-pin. This distributes 
the pressure as evenly as a bullet can; be- 
sides the pin forms a convenient handle, 
quite an advantage in sane slow-dry- 
ing mounts. I also make the handles do 
as temporary labels by writing the name 
of object on them. I enclose the best 
envelope I have, and shall be much ob- 
liged for a little material for mounting. 
Please command me if I can ever be of 
service to you, and accept my best wishes 
for yourself and the new volume. 
one never yet made the acquaintance of 
the man that pleased everybody and 
amounted to much himself. 

F. DIENELT. 
) 

Microscopic Specimens about Mobile 

To THE Epiror :—During the course 
of the past year the following novelties 
for the microscope have been found tribu- 
tary to Mobile, Ala., by the writer. A 
limestone or chalk formation from which 
the microscopic foraminifera may be 
brushed out in water, or worked into 
semi-transparent sections; microscopic 
fossil, resinous pollen-grains ; fossil car- 
bonized woods; petrified woods, and 
wood changed into iron pyrites, found in 
a seam of Quaternary lignite; fossil 
sponge spicules and diatoms composing a 
seam of material of close texture resem- 
bling bituminous coal ; a dense foraminif- 
erous limestone containing very minute 
dark foraminifera in a transparent, white, 
crystalline matrix, very pretty and unique. 
Dredgings from lower channel, Mobile 
Bay, furnished spines of minute sea ur- 
chins, transparent foraminifera, and va- 
rious specimens of marine diatoms as 
Eupodiscus, Triceratium, etc. A compact 
Tripoli stone, showing casts of hollow spic- 
ules, when examined in very thin sections. 

K. M. CUNNINGHAM. 
MOBILE, Ala. 

NOTICES OF BOOKS. 

Smith's Diagram of Parliamentary Rules. 
By Uriah Smith. Second edition—re- 
vised. Battle Creek, Mich.: Review and 
Herald Publishing Association. 1883. 
(Price 50 cents.) 

This is an invaluable aid to any person 

T foam 

| 

who has occasion to preside over meet- 
ings. The diagram is of convenient size 
for use, and folds in a book containing 
the key to the diagram, which can be 
carried in the pocket. On the diagram 
the relations of various motions to each 
other are shown at a glance. 

Outline of Vegetable Histology. By Mrs. 
William Streeter, President section of 
botany, R. A. S. Rochester Nia. 
Davis & Leyden. (Pamphlet, pp. 11, 
with 5 plates; price 50 cents.) 
This is a very concise outline of vege- 

table histology, which may be read with 
profit by those who have not time or in- 
clination to take up larger works. 

The Geological and Natural History Sur- 
vey of Minnesota. The first annual re- 
port, for the year 1872. By N. H. Win- 
chell, State Geologist. Second edition. 
Minneapolis. 1881. (Pamphlet, 8vo, 
pp. 130.) 

The Geological and Natural History Sur- 
vey of Minnesota. The eleventhannual 
report, for the year 1882. N. H. Win- 
chell, State Geologist. Minneapolis. 
1884. (Pamphlet, 8vo, pp. 220.) 

The Geological and Natural History Sur- 
vey of Minnesota. The twelfth annual 
report, for the year 1883. N. H. Win- 
chell, State Geologist. Minneapolis. 
1884. (Pamphlet, 8vo, pp. 196, with 
numerous plates.) 

This volume is of special interest to 
naturalists since it includes an extended 
report on Minnesota crustacea, by C. L. 
Herrick, with a synopsis of the species 
described in North America and keys to 
the known species of the more important 
genera. It is fully illustrated. 

There is also a catalogue of the flora of 
Minnesota by Warren Upham, which is 
rendered particularly useful by a good 
index. 

Exchanges. 
{Exchanges are inserted in this column without 

charge. They will be strictly limited to mounted ob- 
jects, and material for mounting. ] 

Will exchange very fine unmounted material for sin- 
gle numbers or volumes of Microscorat ee ea 

A. LAHR, 
73 West 3d St., New York City. 

Wanted—A clean copy of the January 1884 number 
ofthis JourRNAL; will give mounted slides in exchange, 
or pay cash 

C. M. VORCE, 
Cleveland, O. 

Wanted good Diatomaceous material; will give in 
exchange unmounted A Pel/ucida very pure; or first- 
class mounts of diatoms. 7 

EDWARDS. NOTT, 
Hamburg, Erie Co., N. Y. 
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Abstract from an Article on Intra- 
cellular Digestion by Dr. Elias 
Metschnikoff.* 

BY H. G. BEYER, SURG. U.S. N. 

Metschnikoff has long been of the 
opinion that many questions con- 
nected with the genealogy of the 
Metazoa are not to be solved by the 
methods of purely morphological em- 
bryology, but that in the determina- 
tion of the phylogenetic importance 
of any organ, a knowledge of the 
physiological history is often indis- 
pensable. The embryonic history of 
an animal or organ shows us a series 
of phenomena, often extremely com- 
plicated, among which mere embry- 
ology cannot, in many cases, choose 
out those which are of primitive from 
those of secondary importance. The 
difficulties, he says, are increased by 

the fact that the primitive Metazoa 
have all disappeared, so that the gap 
between the Metazoa of to-day and 
the Protozoa is wide indeed. Thus, 
in attempting to discuss the evolution 
of such an organ, as for instance the 
alimentary canal, one of the oldest 
and most widely distributed organs 
of all the Metazoa, one must collect 
not only embryological evidence as 
to the mode of formation of the endo- 
derm, but also physiological evidence 
as to its function. 
When it became known that all the 

lower Metazoa, such as sponges, ccee- 
lenterates and turbellarians, possessed 
an intracellular digestion, the conclu- 
sion, of course, was obvious, that this 
mode of nourishment was one of the 
few characters in the organization of 

* Read before the Biological Society of Washington, 
March 7th, 1385. : 

the Metazoa which had been directly 
transmitted to them from the Proto- 
zoa, and so constituted a link, how- 
ever small, between the two groups. 
Now, since the colonial monads— 
organisms- which most closely re- 
semble the lowest known Metazoa, 
their embryos and larve—show no 
kind of division of labor, no separa- 
tion into nutritive and locomotive in- 
dividuals, the question arose as to 
whether the lowest Metazoa had not 
retained the power of using any or 
all the cells of their body for the pur- 
pose of ingesting food. In order to 
answer this question, Metschnikoft 
undertook a series of investigations 
of the results of which we will here 
give a brief summary. 

I. Ectodermal Intracellular Di- 
gestion.—The sponges being at pre- 
sent the lowest known Metazoa, it 
seems indeed surprising that Metsch- 
nikoff has not been able to discover 
any ectodermal digestion in them. 
Repeated researches on Ascetta pri- 
mordialts and FHalisarca lobularis 
gave negative results, and thus, al- 
though not absolutely denying the 
possibility of digestion taking place 
within the ectodermal cells of sponges, 
Metschnikoff does not think it proved 
as some would have it. More favor- 
able objects for these researches were 
found to be the true cclenterates, 
and a digestive ectoderm was indeed 
described in a single one of these be- 
fore Metschnikoff undertook his re- 
searches. Merej-Kowsky, in describ- 
ing a Bougainvillea, in which the 
alimentary canal was rudimentary, 
put forward the supposition that in 
this medusa the food was taken in 
entirely by the ectoderm, but, not 
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having seen any solid particles within 

the ectoderm, supposed that it was 

in solution in the sea-water. 
long been known that the ectoderm 
of hydroid polyps protrudes pseudo- 

podia which frequently anastomose 
to form a kind of plasmodium, and it 
occurred to Metschnikoff that these 
pseudopodia might have the function 
of picking up food particles. This 
was really observed to be the case 
with the nematocalyces of Plemula- 
ria (setacea.) When powdered car- 
mine was suspended in the water 

surrounding a /lumularia, it was, 
after some little time, seen in consid- 

erable quantities within the substance 
of the ectoderm of the nematocalyces. 

Furthermore, coloniesof Plamularia 
polyps, observed in a watch-glass, 
will only live a short time after gather- 
ing; but only the polyp heads die, 
while the ccenosarc and the nemato- 
calyces survive, which latter may: be 
seen eating up the dying hydranths. 
Thus, after the polyp has retracted 

its tentacles and become a mere 

rounded mass, the free end of a ne- 
matocalyx creeps into the theca and 

gradually absorbs, by means of its 
ectoderm, the whole contents of the 
cup. These so-called nematocalyces 
are therefore classed among organs 
whose chief function is prophylactic ; 
they eat up necrotic parts of the 

colony, and also continually explore 
the organs in this vicinity, in order 
to render harmless any injurious 

bodies by devouring them. 
Ectodermal digestion has also been 

observed to ie place in Actznzas, 
especially A. mesembryanthemum. 
The solid particles contained within 
the ectoderm are usually seen sur- 
rounded by a vacuole, thus indicating 
the occurrence of some digestive pro- 
cess. If a larval Aue is taken 
from its mother and placed in water 
containing carmine in suspension, the 
carmine granules are eaten by the ec- 
toderm cells, being seized by means 
of short pseudopodia, extended from 
the free surface. After the develop- 

[ April, 

ment of the gastric pouches, however, 
| the number of foreign particles with- 

nourished entirely by organic matter | 
It has | 

in the ectoderm is much smaller. 
As a further example of ectodermal 

| nourishment, Metschnikoff cites the 
ovarian ova of those animals whose 
generative cells are ectodermal; for 
example, those of Zwzduldarza, and, 
according to Kovotneff, of Zydra. 
In the first named, Metschnikoff saw 
the young ovoum eat and digest the 
neighboring follicular cells, and Ko- 
votneff says that during the winter 
the young ectoderm cells of Hydra 
devour the older ones. 

Il. Lxtracellular Ingestion and 
Digestion by Wandering Mesoderm 
Cells. —While the taking up of nutri- 
ment by ectoderm cells can only be 
observed in rare and exceptional 
cases, nothing seems to be easier than 
to find amceboid cells of the meso- 
derm which both ingest and absorb 
food particles. Haeckel was the first 
to observe that when a Zethys was in- 
jected with indigo, the granules were 
taken up by the blood corpuscles. 
Later on he proved this occurrence 
in the blood of- various invertebrates, 

and it was this observation of Haeckel 
which formed the starting point of so 
many important researches in histol- 
ogy and pathology. 

As objects for the study of this func- 
tion in mesoderm cells, Metschnikoff 
chose the Auricularia of synapta, 
and the Bipznnaria asterigera. At 
the period of the metamorphosis of 
these larval Echinoderms, which is, 
as is well known, extremely compli- 
cated, and associated with the loss of 
many larval organs, these mesodermal 
cells ingest the cellular debris of the 
disappearing organs and finally ab- 
sorb them. Resorption-phenomena 
can best be seen at two stages in the 
life history of Aurécularia. They 
first occur at the assumption of the 
so-called pupa stage, when a large 
part of the longitudinal ring of cilia 
is lost; that is, is disintegrated and 
devoured by the mesoderm. At this 
time every ameeboid cell of the meso- 
derm is generally loaded with enor- 
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mous numbers of debris-granules 
which are slowly absorbed during 
the pupa stage, so that the cells 
which contained them become filled 
with clear vacuoles. On the meta- 
morphosis of the pupa into a young | p g 
synapta, the cells begin again their 
devouring work, collecting as before 
beneath the ciliated ring and eating 
up the products of disintegration. In 
every case the disintegrating elements 
break up into albuminoid granules 
of various sizes which are gradually 
eaten up and absorbed by mesodermal | 
cells. These appearances have been 
found to so constantly accompany 
metamorphosis that they are believed 
to be normal and necessary events in 
the life of an Echinoderm larva, and 
comparable to the appearances ex- 
hibited by the osteo-clasts in devel- 
oping vertebrate bone. This func- 
tion of the mesoderm is believed to 
be present in all animals which un- 
dergo any great degree of metamor- 
phosis and especially in the compli- 
cated larval changes occurring in As- 
cidians, in which Metschnikoff fre- 
quently saw wandering cells loaded 
with debris. If this should prove to 
be the case we should have a simple 
explanation of such appearances as, 
for instance, the transformation of the 
degenerating nervous system into a 
heap of blood-corpuscles, which is at 
present believed to be due to a direct 
morphogenetic change in the ganglion 
cells. Many ovarian ova of Aurelia 
aurita have been observed to become 
surrounded by ameeboid cells and com- 
pletely devoured. In his early inves- 
tigation on intracellular digestion in 
Ctenophores, Metschnikoff saw that 
carmine-granules suspended in water 
passed not only into the entoderm 
cells. but also into those of the meso- 
derm. In order to study this prop- 
erty of mesoderm cells more exten- 
sively, Metschnikoff chose Azpzn- 
marta asterigerita and Phyllirhoé 
bucephalum, because these animals 
are not only transparent, but also 
large enough to admit of the per- 

| rations which they are hardy enough 
to survive. If water holding indigo 
or carmine in suspension was _ in- 

| jected beneath the epidermis of the 
animal under observation, the por- 
tions of coloring matter were after a 
short time taken up by the amceboid 
cells. Two different kinds of ame- 
boid cells were found in Phyllirhoé— 
one large, the other small ; the smaller 
ones only ingested coloring matter in 

| this way; the larger ones, although 
bearing rosy patches, did not contain 
solid particles. The smaller granules 
of solid carmine were all eaten by the 
small cells in the usual manner; the 
larger masses, on the other hand, were 
surrounded by a kind of plasmodium 
of small cells, which approached each 
lump one by one and flattened them- 
selves upon it, fusing with neighbor- 
ing cells as these arrived. In this 
way plasmodia arose of very different 
sizes, some even large enough to be 
visible to the naked eye, which might 
be compared to the giant cells so often 
described in vertebrates. This cer- 
tainly confirms the observation so 
often made by pathologists, that giant 
cells are often found in the neighbor- 
hood of foreign bodies, and long be- 
fore the discovery of the tubercle- 
bacillus one of the characteristic mi- 
croscopical signs of tuberculosis was 
known to be the giant cell. In all 
those cases in which Metschnikoff 
found giant cells in Invertebrates they 
had arisen around foreign bodies, be- 
ing always formed by the fusion of 
separate cells, and not by a process 
of incomplete fission, as some path- 
ologists hold. Glass-spicules, atoms 
of dust, or carmine are surrounded 
and devoured by aggregates of cells 
in exactly the same way. Metschni- 
koff thinks it undeniable that the re- 
sults of the introduction of a glass- 
spicule or other irritant into the body 
of an Invertebrate bear no small re- 
semblance to the phenomena of in- 
flammatory exudation in Vertebrates ; 
for certainly, in both cases, a number 
of mesoderm cells collect around the 

formance upon them of simple ope- | irritant body and act upon it as best 
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they may. Therefore, from a point 
of view of comparative pathology, 
Cohnheim’s dictum, ‘ without blood 
vessels, no inflammation,’ does not 
hold; for in BzpAzrnaréa, which has 

no trace of vascular system, we see 

a gradual accumulation of the numer- 
ous ameeboid cells scattered through- 
out the mesoderm. Inflammation is 
consequently a phenomenon much 
older, phylogenetically speaking, than 
blood vessel, while exudation is a com- 
paratively late development. It was 
one of Cohnheim’s leading ideas that 
inflammation was due primarily to a | 

diseased condition of the vascular 
walls, and that the migration of leu- 
cocytesand the exudation of liquor san- 
guins was a direct consequence there- 

of. The results of Metschnikoft’s ob- 
servations on the resorption during 
metamorphosis among Echinoderms 
are moreover in complete harmony 

pathological observations on Verte- 
brates ; they have taught us that me- 
soderm cells are able to take up and 
to digest albuminoid granules. This 
conclusion is strengthened by other 
observations. 
the mesoderm cells of Bzpcxnarza 
of a human blood corpuscle, we see 
that they are completely resorbed. 
Within the cell they swell up and 
become clearer; the hemoglabin is 
then dissolved out and finally the | 

whole corpuscle disappears. Milk 
injected beneath the skin of A7zpzn- 
marta and Phyllirhoé incurs the | 
same fate. If fluids containing bac- 

teria be injected or if they develop 
spontaneously in the wounds of these | 
animals, they will soon be found 
within the substance of many amee- 
boid mesoderm cells. Both still and 
motile forms were thus ingested and 
found either embedded in the proto- 
plasm of the absorbent cell or sur- | 

rounded by a vacuole. These phe- 
nomena of the ingestion of bacteria by | 
mesoderm cells were most easily seen 
in Botryllus, colonies of which, 
when freshly gathered, contained al- 
most invariably large quantities of 

bacteria. Within this last, Metsch- 
nikoff found especially a Spzrochete 
closely resembling the S. Oder- 
meyert of relapsing fever, and a 
small bacillus like the Lepra-bacillus 
which hada spore at eachend. Both 
these forms were pursued by the wan- 
dering cells of the Batryllus and 
were found ingested and absorbed by 
them in various stages of develop- 
ment. The victory was not, how- 
ever, all on one side; here and there 
were found mesoderm cells to all ap- 
pearances dead, with long bacterial 
filaments projecting from them. Koch 

| has observed Bacillus anthracis and 

After the ingestion by | 

the Bacillus septisemie within the 
white blood corpuscles of mice and 
the Baczllus tuberculosts in the in- 
terior of giant-cells, so that through- 
out the whole animal kingdom the 

wandering mesoderm-cells make use 
of their ingestive power for the de- 

with the results of histological and | struction of bacteria and similar or- 
ganisms. These wandering meso- 
derm-cells have lately been termed 
by Metschnikoff phagocytes in con- 
nection with an article of his enti- 
tled ‘The Mesodermic Phagocytes 
of Certain Vertebrates’; for he has 

_ shown that intracellular absorption 
| is also found in the vertebrate meso- 
derm. ' Thus, for instance, during 
the early stages of its absorption, the 
tail of Batrachians was found to con- 
tain a large number of ameeboid cells, 
within which were seen remnants of 
nerve-fibres and muscle cells. These 
phagocytes were seen in the living 
uninjured tail in the case of the Bom- 
bénator larva, where, at the begin- 
ning of the metamorphosis, they col- 
lected round the muscles of the tail, 
the fibres of which were gradually 
surrounded and devoured. When the 
atrophy of the gills was in progress 
it was easy to ascertain the presence 
of large fully-laden phagocytes. So 
that phagocytes seem to play a part 
in the metamorphosis of Batrachians 
as important as that which they have 
shown to take in the larval changes 
of Bipinnaria and Auricularia. 

In order to ascertain whether; in 
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Vertebrates as well as Invertebrates, 
the phagocytes had the power of in- 
gesting parasitic bacteria, putrescent 
blood was injected beneath the skin 
of the hog, so as to induce septicemia. 
After a time the white blood corpus- | 
cles were found to contain both still 
and motile bacteria, each surrounded 
by a vacuole. The bacteria were 

found to be especially abundant in 

the phagocytes of the spleen, which 
confirms the statement of patholo- 

gists that the white blood corpuscles, | 
when they have ingested an insoluble | 
body, are carried into the spleen, in- 
dicating the prophylactic function 
of this organ. Further observations 
made on the larval triton’s tail by 

eee) with »nitrate of ‘silver | shades or even in different colors. I 
and noting the phenomena of the ensu- | 
ing inflammation have led Metsch- 
nikoff to regard the cells of the con- 
nected tissue as phagocytes, since 

tion. 
The observations of Metschnikoff 

confirm those of several investigators 
who assume an active wandering on 
the part of the white corpuscles them- 
selves, effected by the protrusion of 
numerous pseudopodia, similar to 
those extended by the resting cor- 
puscles of many Invertebrates ; this 
observation is not compatible with 
the current theory of inflammation, 
which regards imflammation as pri- 
marily due to a morbid condition 
of the walls of the blood-vessels. 
Metschnikoff believes that the essence 
of the whole process is a struggle be- 
tween the phagocytes and the sceptic 
material whether the latter be a dead 
or dying cell, or a fungus or other 
foreign body, thus apparently reduc- 
ing the whole theory of inflammation, 
whether caused by an injury to a cer- 
tain part or due to its invasion by liv- 
ing organisms as is the case in infec- 
tious diseases, to a microscopic war | 
between phagocytes on the one hand 
and foreign bodies on the other, and 
the result of this must be here as else- 
where in nature, the survival of the 
fittest. 

te 

| past, 

————— 

Staining Tissues in Microscopy.*-I. 
BY PROF. DR. HANS GIERKE. 

In 1883 a quarter of a century had 
since the introduction of a 

method of investigation, that has, 
more than anything else, assisted to 
produce the most important results 
obtained by workers with the micro- 
scope in modern times. It is of the 
greatest use in zoological histology, 
in the medical sciences, and also, if 
not quite to the same degree, in botany. 

I refer to the treatment of micro- 
scopical preparations with dyes which 
differentiate the elements of structure 
by the different degrees of affinity be- 
tween the dye and the tissue, whereby 
portions thereof are stained in various 

would offer this essay on the history 
and processes of this method of study 
as a memorial of the twenty-fifth an- 

| niversary of its discovery. From im- 
ee coed Garin’ afamma- | perfect and modest beginnings it has 

gradually grown into favor, and dur- 
ing the last decade with immense 
rapidity, so that it is perhaps well to 
arrest the epidemic ambition of those, 
especially the younger investigators, 
who search the copious list of dyes 
for some material that, either pure 
or modified, they can warmly recom- 
mend for staining, and thereby be- 
come an authority. To relate the 
history of all these methods would 
make my essay too long, and those 

_ which are but repetitions of earlier 
work will be omitted. With a his- 
torical review I shall combine some 
discussion of particular dyes, and the 
principles governing their applica- 
tion. Also a list of color-material 
employed in microscopy, the methods 
of their preparation and directions 
for use. I have endeavored in all 
cases to cite original articles, so that 
the reader may inform himself there- 
by. I know well how desirable it is 
to find the exact manner in which a 
stain was first applied. Very many 
hand-books omit to give particulars, 

*From thé Zeitschrift fiir wissenschaftliche Mi- 
roskopie. Translated for this JourNaAL by Prof. 

Wm. H. Seaman, M. D. 
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and likewise omit to cite authorities, 
whereby the student might be enabled 
to search for himself. The metallic 
impregnation of tissues I have also 
included, because the object of this 
operation is the same as staining, to 

wit, the differentiation of structure, 
and also because a real coloration 
sometimes results. 
A stranger entering a histological 

laboratory must be forcibly impressed 
by the prominence given to staining. 
Neither the microscope nor the mi- 
crotome with its menacing knife is so 
striking to the observer. The clear 
light everywhere falls upon all the 
hues of the rainbow. Cabinets full 
of glowing colors, and tables covered 
with brilliant stainings, are unex- 
pected revelations. It is true the 
earnest worker must often bewail 
and condemn the tedious methods of 
modern research, but he cannot do 
without staining for we owe to it ex- 
traordinary results in our investiga- 
tion of animal tissues; in fact, with- 
out it our most important discoveries 
in pathology and histology would be 
impossible. It is true we are much 
in the dark as to the exact nature of 
staining. The chemical reactions in- 
volved are not yet so clear but that ex- 
perience is our best teacher, and we 
must not confide too much in general- 
izations respecting our methods. 
Nowhere is so much staining done 

in microscopy as in Germany. The 
methods in use elsewhere have mostly 
been carried hither by Germans, or 
by students educated in Germany. 

In foreign works on microscopy, for 
example, in Beale’s ‘ How to work 
with the Microscope,’ manipulation 
is treated with exhaustive particular- 
ity unknown in German books, but 
methods of staining occupy little 
space. All important discoveries in 
this direction have been made by Ger- 
mans. Even the celebrated French 
histologist, Ranvier, a master in mani- 
pulation, is obliged to content him- 
self with improving our methods. 

Gerlach is to be regarded as the 
founder of this art. His discovery of 

the staining power of carmine, and 
his recommendation of this dye, ex- 
cited histologists to use it and to ex- 
periment further. It is true, colored 
injections and hardening fluids that 
sometimes stained to some extent had 
been previously used; and if car- 
mine - gelatin accidentally retained 
an excess of ammonia when used as 
an injecting fluid, the consequent 
tinging of the tissues adjacent to the 
vessels by the dissolved carmine could 
hardly fail to be noticed, and thus sug- 
gest staining in mass. Many inde- 
pendent attempts were made to use 
carmine. The botanists Goppert 
and Cohn appear to have been the 
first. (Botan. Zettung, 1843, No. 
37.) They added a carmine so- 
lution to the cell-contents of /Vztella 
flexilis to better study rotation and 
determine if the chlorophyll masses 
had cilia, and they remarked that 
these masses were more deeply dyed 
than the surrounding fluid. Welcker, 
in 1858, used carmine for studying 
the cell-nucleus of muscle-fibres. In 
England, Lord 8. G. Osborne grew 
plants in carmine solution. He like- 
wise observed the nucleus grew darker 
than the other elements. More im- 
portant were the efforts of Hartig for 
a new method of investigation by 
staining plant tissues with carmine 
and other dyes. His results were 
published at the time Gerlach first 
turned his attention to carmine as a 
stain. In connection with Hartig’s 
work that of the apothecary Maschke 
should be mentioned, published in 
1859. Hartig’s researches went fur- 
ther than even Gerlach. He showed 
the tissue must be dead, in order to 
take the dye, and he observed the 
same results in plants that Gerlach 
found in animal tissues. Among the 
substances used by him were the juice 
of Phytolacca decandra, litmus, 
black ink, cuprous sulphate, gam- 
boge, and cinnabar. For a time 
these experiments were fruitless, and 
so it has come about that Gerlach has 
received credit as the real discoverer 
of staining. 
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Notwithstanding the numerous | 
staining preparations that have been | fades. 
strongly recommended, some of | 
which are useful for special work, 
such as the net-work of fibrilla in the 
gray matter, carmine is, in my opin- 
ion, the best material for show- 

ing white nerve substance, branching | 
cells, and neuroglia. This dye is ob- 
tained from cochineal, which is the 
dried female of a scale insect first 
found in Central America. It is now 
cultivated wherever the cactus on 
which it feeds will grow. The in- | 
sects are boiled in a solution of cer- 
tain salts, as alum or saltpetre. Each 
maker has his own method, but only 
the very best brands are suitable for 
microscopy, that known as ‘ Naka- 
rete’ being the best. The cochineal 
solution is allowed to stand until the 
carmine precipitates, when it is dried 
in cakes. 
acid with the formula C17 H 18 
O 1°, It is not soluble in water, but 
combines with ammonia and acetic 
acid, the first compound being tha- 
most often used in staining. To set 
cure the best results a strong solution 
should be kept in stock; that which 
is freshly made seldom works so well, 
and may contain free ammonia to its 
injury. I pulverize the commercial 
cubes, add water and sufficient am- 
monia to dissolve it. I then allow it 

Chemically it is carminic | 

to stand several days in an open ves- | 
sel; then filter. This concentrated 
solution I keep for about two years 
in corked bottles before using if pos- 
sible. All the ammonia will disap- 
pear—part by absorption of carbon 
dioxide, part by evaporation. The 
presence of ammonium carbonate is 
very advantageous ; it acts as a mor- 
dant. One of the chief advantages of 
carmine is that it works well whatever 
the previous treatment of the prepara- | 

Chromic acid has been said to | tion. 
be incompatible, but it is not so unless 
too strong, and for brain sections is 
better than alcohol, the use of which 
for them should be avoided even to 
moisten the knife. Ammoniacal car- 
mine is the most permanent dye | 

| 

known; if properly used it never 
I have seen some of Gerlach’s 

preparations of the spinal marrow 
twenty-five years old, that appeared 
to be unchanged. None of the nu- 
merous colors that have been tried 
are entirely satisfactory in this re- 
spect. Gold preparations darken, 
vegetable dyes fade, though Hema- 
toxylon with alum as a mordant is 
the most desirable after carmine. In 
1856 a new class of dyes was intro- 
duced, the anilines, that worked a 

revolution in dyeing. The first was 
Mauvein; in 1858, Hofmann dis- 
covered anilin red, and many others 
soon followed. Waldeyer was the 
first to apply these in histology ; he 
used rosanilin, anilin violet and anilin 
blue. But the anilin colors have not 
found favor yet as important stains. 
Thiersch, in 1865, recommended 
indigo-carmine and Chrzonszczewski 
found it especially suitable for inject- 
ing the tubuli of the liver and kid- 
neys. 

About this time a great step for- 
wards was made, viz., double stain- 
ing. Picric acid and carmine were 
used separately by Schwarz for this 
purpose, and the publication of his 
peculiar methods in 1867 undoubtedly 
led Ranvier to the idea of combining 
the two and making picrocarmine, 
which remains one of our choicest 
stains. A species of double staining 
was however known before Schwarz, 
made by impregnating tissues with 
metals, then dyeing incarmine. Also 
Schulze and Rudneff in 1866 used 
osmic acid to darken sections sub- 
sequently treated with carmine. This 
brings me to another branch of. the 
subject, viz., impregnation with me- 
tallic salts, which is quite as useful 
as staining, and has been entirely 
worked out since 1860. 

The following historical synopsis 
of literature on staining in Micro- 
scopy contains all the important 
original works, essays, and notices 
on our subject. Those which are 
simply repetitions or recommenda- 
tions of earlier work are omitted. 
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Foreign methods find a place only 
so far as they have been published 
in works known in Germany, but I 
think but little has wholly escaped 
us, and corrections and additions will 
be gladly received. 

[Zo be continued] |) 

Oo 

Provisional Key to Classification 
of Algwe of Fresh Water.—I. 

BY THE EDITOR. 

The classification of the alge of 
fresh water is still in a very unsatis- 
factory condition, when viewed from 
a scientific standpoint, for the reason 
that there still remains so much to be 
learned about the methods of repro- 
duction and development. No doubt 
the only scientific classification possi- 
ble must depend, to a greater or less 
extent, upon the methods of sexual 
reproduction. Not that these pro- 
cesses as observed will serve as a 
universal and only indication of the 
relationship or differentiation of fam- 
ilies, genera and species, but that they 
must form a basis of classification. 
which shall bring together forms that 
are genetically connected. It is not 
sufficient to know how reproduction 
in a given plant is effected, but it be- 
comes also necessary to know the 
significance, in the genetic history 
of the plant, of the phenomena ob- 
served. For example, in the family 
zygnemacez there are various pro- 
cesses of conjugation between neigh- 
boring cells. It becomes necessary 
to trace this method of conjugation 
downward until we can discover its 
most primitive manifestation, and 

then to follow its various modifica- 
tions until we can determine the 
course of its development. We shall 
then be able to understand the true 
relation between the different genera 
of the family, and also to assign the 
family itself to its proper position 
among the other families of alge. 
At present this is not possible; and 
whoever attempts to improve upon 
the classification already sanctioned 
by continued usage, if by no greater | 

authority, must be prepared to devote 
years of constant study to the work. 

It is no new system, therefore, that 
will be brought forward in these arti- 
cles. We cannot even promise that 
they will be in all respects fully up 
to the times, for much of the litera- 
ture which we would wish to consult 
is not at present available. However, 
the work is offered in the belief that 
it will prove useful to many readers 
who are sometimes puzzled to make 
out the distinctions between the gen- 
era as usually described in books. 
Distinctions which those who are fa- 
miliar with alge recognize imme- 
diately—by what seems a kind of 
intuition, but is really the result of 
familiarity with the different genera 
which permits one to instantly recog- 
nize many of them at a glance—are 
not readily picked out from the de- 
scriptions usually given. It is to aid 
those who are not acquainted with the 
subject that this work is compiled 
from notes and observations made by 
the author in the course of reading as 
well as in the study of fresh specimens. 
It does not purport to be more than a 
provisional key—a sortof original draft 
to serve as an outline and guide for 
future work of a more thorough and 
comprehensive character. 

It is only after long consideration 
that we have concluded to follow, in 

| a general way, the arrangement of 
Rabenhorst’s ‘ Flora Europea Alga- 
rum.’ This we have decided to do 
in view of the fact that it will doubt- 
less be more readily used by the be- . 
ginner in this study, having reference 
to either Rabenhorst’s work, or to the 
beautifully illustrated work ‘ British 
Fresh-Water Alge by M. C. Cooke,’ 
than any more scientific system that 
might be proposed. 

The system serves very well for the 
study of the fresh-water species by 
themselves, but when it is desired to 
study the alge as a whole, including 
the marine forms, and to indicate the 
systematic position of alge among 
the cryptogams, it is far from satis- 
factory. ; 
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The desmids and diatoms are not re- 
garded inthis classification, the former 
having been adequately treated by Mr. 
Wolle, and the diatoms by various 
authors. 

The colored protoplasm of the cells 
of alge is known as the endochrome. 
The color is due to chlorophyll, 
which may be either pure (green), 
or mixed with other coloring matters 
such as a blue (phycocyanin), a red 
phycoérythrin), a brown (phycophe- 
rin) , which impart to it various shades 
of color. The colors afford a means 
of distinguishing several classes which 
have received corresponding names, 
thus we have— 

1. Chlorospermez, Harvey ; Chlo- 
rosporee, Thuret; Chloro phyllo- 
phycez, Rabenhorst. Green, chlo- 
rophyllous alge. 

2. Cyanophycee, Sachs; Phyco- 
chromacee, Cohn; Phycochromo- 
phycee, Rabenhorst. Bluish-green 
alge. 

3. Melanospermee, Harvey; Me- 
lanophyceze, Rabenhorst ; Phaospo- 
ree, Thuret. Olive-green, brown or 
blackish alge. 

4. Rhodospermee, Harvey ; Rho- 
dophycee, Rabenhorst. Red alge. 
By far the greater number of algex 

found in fresh water belong to the 
first two classes, a few belong to the 
third. All the red alge are marine. 

The separation of the alge into 
classes founded upon the coloring 
matter within their cells is too purely 
artificial to form basis of a scientific 
classification. We have only par- 
tially adhered to it in this place, 
and that merely as a matter of 
convenience; but it separates many 

species that are unquestionably closely 
related, and which should be placed 
in the same genera. ‘Thus, there is 
not the slightest doubt that various 
forms of unicellular alge such as 
Gleocapsa and Gleocystis, for ex- 
ample, are genetically connected, yet 
some are green and others are olive- 
green. 
- Many of the divisions of families 
and descriptions of genera are taken 

asexual zoospores. 

largely from Kirchner’s work, al- 

though the arrangement is not entirely 
the same, and Rabenhorst’s and other 
works have been carefully studied in 
the same connection. 

The descriptions are limited to the 
genera, since it would enlarge this 
work too much to include descrip- 
tions of species. 

The writer would be very glad to 
receive suggestions from persons us- 
ing this key, which will enable him 
to improve upon it in future; and he 
would be especially grateful for cor- 
rections of errors that may be found 
in it. 

I. ORDER PROTOCOCCOIDEZ€ Kirch. 

Unicellular alge, of chlorophyll- 
green color, propagating by swarm- 
cells. Without terminal growth, not 
branching. 

The thallus of these alge consists 
during their entire life either of a sin- 
gle cell, or else the single cells remain 
united in a more or less close paren- 
chymatous-like combination, still in- 
dicating in this case their unicellular 
character since in each of the cells 
all vegetative and reproductive pro- 
cesses take place. 

Propagation either sexual, by 
oogonia and antheridia, or by copula- 
tion of swarm-spores. 

Cell-contents chlorophyll - green 
(very rarely reddish yellow or brown), 
never bluish green. 

FAMILIES. 

Propagation by swarm-spores, and 
cell-division. . The single cells either 
free or united by a gelatinous matrix, 
stems, etc. Copulation of swarm- 
spores not observed. 

PALMELLACCEA, I. 
Vegetative cells not ciliated, either. 

single or in coenobia. Propagation 
by copulation of swarm-cells and by 

No vegetative 
cell division. Prorococcacc#, II. 

Vegetative cells during their entire 
life motile. Reproduction sexual, 
or asexual by copulation of swarm- 
cells, VoLivocacEA, III, 
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Family 1. PALMELLACE# Kirchner. 

Cells single, free or united by a gel- 

atinous envelope, connecting stems, | 

etc., into large or small, mostly slimy 
or gelatinous, families. 

Reproduction by vegetative cell- 

division and formation of zoogonidia. 
Copulation of zoogonidia has not been | 

observed in this family. 

a. Single cells, separate, or not | 
forming definite families. 

RATA. 

(SEPA- 

Synopsts of Genera. 

Cells single, spherical, floating; en- 
velope thick. Erremosphera, \. 

Cells separate in small, indefinite 
families; envelope thin. 

Pleurococcus, 2. 

Cells oblong ; floating, or attached by 
hyaline pedicel. Dactylococcus, 3. 

Cells oblong, single or in rows. 
Stichococcus, 4. 

Cells cylindric, straight or curved ; in 
series end to end or bundles. 

6. Cells united in families by the 
envelope of the mother-cell enclosing 

the daughter-cells. (INCLUS#.) 

Synopsis of Genera. 

Cells distributed in large, gelatinous, 
spherical families. Botrydzna, 6. 

Cells oval ; in botryoidal, lobed fam- 
ilies. | Botryococcus, 47. 

Cells enclosed in globose, lamellose 
envelopes. Gleocystis, 8. 

Cells red, on thick gelatinous stalks 
of concentric lamellose structure. 

Urococcus, 9. 
Cells kidney-shape, lying separate in 

ample, gelatinous envelope. 
Nephrocytium, 10. 

Cells oblong, in common gelatinous 
envelope. Oocystis, 11. 

Cells oval, with large, colorless vac- 
uole; in common, gelatinous en- 

velope. Glaococcus, 12. 

c. Cells united in families of char- 
acteristic form by the formation of 
slimy and confluentenvelopes. (GEL- 
ATINOS&. ) 

| 

| 

Synopsis of Genera. 

Cells oval, in tubular, branched, gela- 
tinous thallus. Flydrurus, 13. 

Thallus globose, eight-celled, float- 
ing. Chromophyton, 14. 

Cells in hyaline, cylindrical, single or 
radiately arranged envelopes. 

Palmodactylon, 15. 
Cells longitudinally arranged in tubu- 

lar hyaline thallus. 
Flormospora, 16. 

_ Cells in hyaline envelopes, the latter 
joined into a long thallus. 

Palmodictyon, 17. 
Cells distributed in a hyaline thallus 

attached by a pedicel-like base. 
Apiocystis, 18. 

Cells in oval transparent envelopes in 
a globose, hyaline thallus. 

Entophysalis, 19. 
Cells distributed, often in twos and 

fours, in a gelatinous layer. 
Tetraspora, 20. 

Cells cubical, angular, in tubular fam- 
ilies. Staurogenta, 21. 

aes Cells oval, in longitudi ries in Raphidium, 5. | Cc val, gitudinal series 
gelatinous thallus. /zoderma, 22. 

Cells in gelatinous families, integu- 
ments splitting in halves and quar- 
ters remaining in the gelatin. 

Schizochlamys, 23. 
Cells green, red, or orange, thick 

walls ; indefinite gelatinous thallus. 
Palmella, 24. 

Cells spherical or angular, red or 
purple, in layer of gelatin. 

Porphrydium, 25. 

d. The single cells are united in 
families by the formation of pedicels | 
or fine stems. (STIPITAT.) 

Synopsis of Genera. 

Cells elliptic, on ends and at axes of 
dichotomous, hyaline stems. 

eis Cosmocladium, 26. 
Cells terminal, on stems. 

Mischococcus, 27. 
Cells terminal, on very delicate stems, 

in spherical hyaline thallus. 
Dictyospherium, 28. 

Cells in fours, on very short branch- 
ing stems. Dimorphococcus, 29. 

Cells on radiating gelatinous stems 
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of a hard, crustaceous, greenish | green, with a central or rarely lat- 
thallus. Oocardium, 30. | eral vacuole. Division perpendicu- 
Genera of doubtful value, omitted 

in this classification :— 
Tachygonium Nageli. 
Palmophyllum Wiitzing. 

a. SEPARAT. 

1. Genus Eremosphera De Bary. 
Cells spherical, free-swimming ; 

walls thick, firm, hyaline; contents 
green, granulose, sometimes radiat- 
ing in laminz or plates from the cen- 
tre of the cell. 

Propagation by division into 2-4 
daughter-cells, each of which escapes 
by a special rupture in the cell-wall. 
Zoogonidia not known. 

2. Genus Pleurococcus Kirchner. 
Cells spherical, or polyhedric 

through mutual pressure, with thin, 
not confluent walls, single or in small 

spherical or cubical aggregations ; 
contents green, red, or reddish-yel- 
low. Division in every direction. | 

Propagation by gonidia, not ob- 
served in all species. 

3. Genus Dactylococcus Nageli. 
Cells oblong or spindle-form, free 

swimming, with thin walls, forming 
families of 2-8 cells by oblique di- 
vision, the cells finally separating 
and becoming single. Contents 
green, with one starch granule. 

[The cells of. Dactylococcus are 
enclosed in ample hyaline sheaths, 
which are stiptate, or attenuated into 
a pedicel which is attached to some 
object. D. De Baryanus, for ex- 
ample, is parasitic on small aquatic 
crustaceans, such as entomostraca. | 

4. Genus Stzchococcus Nageli. 
Cells oblong, or short-cylindrit 

through mutual lateral pressure, with 
thin walls; single or joined serially 
into small, free-lying familiés ; con- 
tents green; division only in one di- 
rection. 

5. Genus Raphidium Kiitzing. 
Cells fusiform, cylindric or needle- 

shape, ends usually cuspidate or acu- 
minate, straight or curved; single, or 
two joined end to end, or in fascicles 
or bundles; walls thin; contents 

lar to the longer axis. 

6. INCLUS&. 
6. Genus Botrydina Brébisson. 
Cells spherical or oblong, with 

thick, gelatinous, partially confluent 
integument, associated in families, 
sometimes very large, closely sur- 
rounded by the expanded membrane 
of the original mother-cell, which 
constitutes a sub-globose thallus. 
Contents green. 

7. Genus Botryococcus Kutzing. 
Cells oval or elliptical, with thin 

walls, united in a small solid, botry- 
oidal family (like a bunch of grapes), 
which is very closely enveloped by 
the thin, different membrane of the 
original mother-cell. Contents green, 
reddish or brownish. 

8. Genus Gleocystis Nageli. 
Cells globose, with gelatinous en- 

velopes; single or 2, 4-8 associated 
in globose gelatinous families ; special 
and general envelopes lamellose. 
Contents green, with a starch-granule 
and a vacuole, rarely red. Division 
in alternate directions. 

Propagation by motile gonidia. 
[The peculiar lamellose structure 

of the gelatinous matrix distinguishes 
this plant from Pleurococcus. 
We are inclined to place the very 

closely allied G/eocapsa in this fam- 
ily, particularly since the observations 
of Paul Richter* tend to prove that 
Gleocapsa and Gleocystis are the 
same plant under different conditions 
of growth. Both these genera are 
found in moist situations, exposed to 
the air, but never under water, since 
in water their gelatinous investments 
disappear. 

The beginner may be puzzled at 
times to distinguish between the two 
genera. Ina general way it may be 
said that the lamellose structure is 
more distinct in Gleocystis than 
in Gleocapsa, and the former is 
usually green, while the latter is 
olive or bluish-green. Some species 

* See this Journat, vol. ii, pp. 25 and 52. 
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of Glaocystis, however, are brownish 

or yellowish. 
We have, however, followed Kirch- 

ner in this classification, placing G/a@- | 
ocapsa in the family Chroococcacee, 
in the order Schizosporee. | 

g. Genus Urococcus Hassall. 
Cells globular or oblong, large, red- 

dish or blood-red, with a thick gela- 
tinous, concentrically laminated en- 
velope, which forms a thick, annu- 
larly streaked, apparently articulated, 

gelatinous stem, which may have a 
branching character, with the red 

_cells embedded in the ends. 
10. Genus Wephrocytium Nageli. 
Cells kidney-shaped, 2, 4, 8, or 16 

lying separate in ample kidney-shaped | 

or oval, free-swimming bladders (of | 
the mother cell-wall) ; contents green, 
with a starch-grain and a vacuole. 

Propagation unknown. 
11. Genus Oocystzs Nageli. 
Cells oblong, single, or 2, 4, 8, in 

the extended, oblong mother-cell ; 
contents green. 

[This genus differs from Nephro- 
cytéum only in the oval and not reni- 
form shape of the cells. ] 

12. Genus Gleococcus A. Braun. 
“Cells oval, green, with colorless | 

vacuole, enclosed in ample gelatinous | 
envelopes, which are united into a 
common thallus. 

Propagation by zoogonidia, with 
two cilia, produced in the last genera- 
tion of cells. 

c. GELATINOS. 

13. Genus Hydrurus Agardh. 

Cells spherical or elliptic, with 
thick, gelatinous, confluent envelopes, 
forming a large tubular or worm-like, 
often branched, attached, gelatinous 
thallus, sometimes 3 dm. long; con- 
tents green or brown, cells often color- 
less at the end. The zoogonidia form 
single in each mother-cell. 

14. Genus Chromophyton Woro- 
nin. 

Thallus globose, pulveraceous, 
eight-celled, floating at surface of 
water. 

[The genera Flydrurus and Chro- 

| 

mophyton are described by J. Rosta- 
finskiego* under a new family, Syn- 

| genetice, sub-family Chromophyto- 
nez, which includes only these two 
genera. They closely resemble each 
other, the principal difference being 
in size and form of the thallus. This 
author regards the plant as belonging 
to the Pheoidezx, a new division es- 
tablished by himself, nearly identical 
with De Bary’s Pheophycee. | 

15. Genus Palmodactylon Nageli. 
Cells spherical, with thick, vesci- 

cular or confluent cell-walls, en- 
closed in floating, cylindrical vesicles 
usually radiately arranged. Cell-con- 
tents green. 

Division at first in one direction, 
later in all directions. 

16. Genus Hormospora Brébisson.: 
Cells oblong, arranged in longitudi- 

nal series, in tubular thallus, simple 
or branched ; floating free Cell-con- 
tents green, with a starch-grain at one 
side. Division only in one direction. 

[ This genus is a doubtful one, since 
it is probably a condition of dissolu- 
tion of certain filamentous alge. | 

17. Genus Palmodictyon Kiitzing. 
Cells spherical or oval, with thick 

gelatinous envelopes, one or several 
cells within single envelope of mother- 
cell. Gelatinous envelopes connected 
into a subreticulate or filiform anasto- 

| mosing thallus. 
Propagation by motile gonidia. 
18. Genus Afpzocyst7s Nageli. 
Cells globose, scattered or § dis- 

posed in a circle, embedded in a small 
gelatinous thallus which is attached 
by a stem-like base. Cell-contents, 
homogeneous or firmly granulose, with 
a distinct chlorophyllous vesicle and 
colorless vacuole. Tegument thick, 
dissolving to a homogeneous jelly. 

| Division in every direction. 

Propagation by motile gonidia, glo- 
bose, with two cilia. 

19. Genus Fxtophysalis Kiitzing. 
Cells rotund, associated in families 

surrounded by elliptical mother-cell. 
Thallus globose, cartilaginous, includ- 
ing the families of cells. 

* Hydrurus i jego Pokrewienstwo. Krakow, 1882. 
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20. Genus 7etraspora Agardh. 
Cells spherical, with thick diffluent | 

walls, distributed without order, or 
in twos and fours, in a large, one- 
layered gelatinous thallus, originally | 
sac-like, afterwards open. Walls of 
the mother-cells after division disap- 
pear. Cell-contents green, usually 
with distinct starch-grain. Division 
in different directions, in the same 
plane. 

Zoospores with two cilia form 
singly in the cells. 

21. Genus Stawrogenéa Kiitzing. 
Cells of cubical or angular form, 

lying in a plane, united in table-like, 
free swimming families of 4-8-16 
cells. Division in two directions, at 
right angles. 

Propagation by still gonidia. 
22. Genus /zoderma Kiitzing. 
Cells oblong ; arranged more or less 

in longitudinal series loosely connected 
with soft gelatin, tegument thick, dif- 
fluent; constituting a gelatino-mem- 
branaceous, irregularly expanded, or 
pseudo-filamentous thallus. Division 
in one direction only. 

Propagation by motile gonidia. 

23. Genus Schizochlamys A. Braun. 
Cells globose or ovate, single or 

united in gelatinous families like 
Tetraspora. Tegument of mother- 
cell separating in 2-4 equal parts, by 
splitting into halves or quarters. The 
pieces remain embedded in the com- 
mon jelly for a long time. 

Propagation by micro- and macro- 
gonidia. 

24. Genus Palmella Lyngbye. 
Cells spherical, with green, red or 

orange colored contents, and thick 
confluent walls, which produce a 
structureless, gelatinous layer. Divi- 
sion in all directions. Thallus with- 
out definite form. 

[The palmellz are doubtless for the 
most part stages in the development 
of higher algz. | 

25. Genus Poryhrydium Nagel. 
Cells spherical or angular from mu- 

tual pressure, with rather thin difflu- 
ent,integument, united in families of 
a single (rarely double) layer of cells. 

| Cell-contents red or purple. Division 
in different directions of the layer. 

[This genus is included among the 
Rhodophycez by Rabenhorst, but it 
is evidently very closely related to 
Palmella. | 

d. STIPITATA. 
26. Genus Cosmocladium Brébis- 

son. 
Cells elliptic or kidney-shape, on 

the ends and axes of dichotomously 
branched, hyaline stems, the entire 
family having a tree-like appearance. 
Cell-contents green, with a starch- 
grain. Division only in the direc- 
tion of the stem. 

Propagation by zoospores, 4-8 of 
which form in a mother-cell. 

[A new genus //auckia Borzi, is 
very closely related to Cosmocladium ; 
but we are not now able to give its 
distinctive characters. See LBrébzs- 
sonia, 1881, p. 97. | 

27. Genus AZschococcus Nageli. 
Cells globose, terminal, two or four 

in rows on the ends of dichotomously 
branching, very delicate, hyaline thal- 
lus. 

Propagation by zoogonidia. 
28. Genus Dictyosphearium Na- 

eli. 
Cells elliptic or kidney-shape, with 

thick, diffuent walls, united in free- 
swimming spherical, hollow families, 
single cells on the ends of slender fila- 
ments which radiate from the centre 
of the family and repeatedly branch 
toward the periphery. Cell-contents 
green, with a starch-granule and a 
peripheral vacuole. Division at first 
in all directions, later only radially. 

29. Genus Dimorphococcus A. 
Braun. 

Cells in fours on very short branches, 
dissimilar, the two intermediate ones 
contiguous, oblique, reniform or ob- 
tuse ovate, the two lateral ones oppo- 
site and separate, lunate. Families 
free-swimming, forming botryoidal 
clusters. 

30. Genus Oocardium Nageli. 
Cells subovate, slightly emargi- 

nate at the ends, stipitate, with cen- 
tral chlorophyll vesicle, often with a 
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colorless vacuole. Thallus crusta- 
ceous, hard, verrucose, pale green, 
radiately striate within. Cells borne 
singly or in pairs on_ gelatinous 
stems, tubular, di- or tri-chotomously 

branched, fastigiate, densely com- | 
Division alter- | pacted, calcareous. 

nately in two directions. 
[ Zo be continued. | 

) 
Pollen-tubes. 

The number of the ,Jowrza/ of the 
New-York Microscopical Society of 
January, 1885, contains an account 

_ of the proceedings at their meeting 
of November 21st, and also a paper 
read by Mr. N. L. Britton, to which 
he gives the title, ‘ Criticism on Mr. 

J. Kruttschnitt’s Papers and Prepara- 
tions relating to Pollen-tubes.’ 

Mr. Britton’s remarks can scarcely 
betakenasa criticism; they seem to be 
rather intended as a hint that an ama- 

teur worker in a science should not 
annoy the professors thereof by per- 
sistently calling into question the in- 
fallibility of their dogmas and their 
teachings. 

I am not inclined to take the hint, 
notwithstanding the formidable array 
of heavy artillery brought to bear 
against me. I will not haul down my 

colors ; I will only do so on condition 
that Mr. Britton, or any one else, pro- 
duce a preparation in which the pol- 
len-tubes as they are emitted on the 

stigma of any angiospermous plant 
may be traced down the style to the 
ovarian cavity and to the micropyle 

of the ovules. This should not be a 
difficult task, considering what Mr. 
C. R. Barnes, professor of natural 
history at Purdue University, La 
Fayette, Ind., says on this subject. In 
a letter received from him on the 22d 
of May last occurs the following: 
‘There is a plant in which you can 
easily see the entrance of the pollen- 
tubes into the micropyle, that is, if 
you are as successful as my students 
usually are. That plant is Capsella 
Bursa-pastoris.’ Isent him some of 
my preparations, requesting him to 
send me some of his; in answer he 

4 
5 

writes under date of June 4th: ‘I 
am just now in the very busy time of 
commencement, but as soon as that 
is over I shall send you a slide show- 
ing the entrance of the pollen-tube 
into the micropyle of an ovule of 
Capsella. They are so easily gotten 
when wanted that I have never 
thought worth while to make a per- 
manent preparation.’ So far Prof. 
Barnes has not redeemed his promise ; 
I, however, in the interval, have 
made a number of preparations, in 
fact, I have subjected Capsella to a 
most thorough examination in the 
various phases of development of its 
ovaries, but have failed to discover 
anything having the appearance of a 
pollen-tube, such as the pollen-grains 
of certain plants emit on the stigmas. 
I am therefore at a loss to imagine to 
what structure Prof. Barnes attaches 
the significance of a pollen-tube, un- 
less he take as such the vascular fibre 
in the funiculus. 

The difference of opinion concern- 
ing the fecundation of the ovules refers 
apparently to the functions which are 
attributed to the conducting tissue. 
All admit that the conducting tissue 
performs a part herein; some assign 
it only a subordinate one, making it 
the carrier of the pollen-tubes towards 
the micropyle, whilst ‘I consider it 
the principal factor, in as much as it 
diffuses the fertilizing element of the 
pollen all over the whole ovary in its 
entirety to the extent of its ramifica- 
tions. Mr. Britton, on the authority 
of Mr. Sachs, says: ‘The pollen- 
grains which germinate on the stigma 
send out their tubes through the chan- 
nel of the style, where there is one, 
or more frequently through the loose 
conducting tissue in its interior down 
to the cavity of the ovary.’ 

The examination of the style and 
of the ovary of Cereus grandiflora 
shows unmistakably the functions as- 
signed in this plant to the conducting 
tissue. The pollen-tubes, after their 
emission on the stigma, insinuate 
themselves amongst the papille of 
the stigma where their contents, the- 
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fovilla, are discharged and taken up 
by the conducting tissue of the style. 
If the style be torn open and the 
fibrille of the conducting tissue sepa- 
rated, the fovilla in it is. easily trace- 
able all along in streaks and blotches 
downto theovary. Here the conduct- 
ing tissue spreads itself out over the 
walls of the ovary and the placenta, 
accompanies the funiculi to their junc- 
ture with the ovules. 

the ovule, which on bending round on 
its long funiculus is brought in easy 
contact with the minute papilla which 
beset its ventral portion, the fertiliz- 
ing element is absorbed; thus also 
communicated to the oosphere in the | 
embryo sac and the process of fertili- 
zation is accomplished. 

According to Mr. Britton the num- 
ber of pollen-tubes depends on the 
number of ovules, and he says the 
former are generally in excess of the 
latter. The ovary of Cereus grandt- 
flora contains at least 3,000 ovules ; 
the style is a tube about 8 inches long 
and has a very small channel; the 
fibrillz ofthe conducting tissue, which 
are also tubular, fill up the body of | 
the style; more than 3,000 pollen- 
tubes must therefore seek their way 
down to the ovary. 
foreign material in the style should 
certainly leave a trace behind; but 
I have never discovered any. ‘Trans- 
verse sections of the style before and 
after pollinization are similar in ap- 
pearance, but the style on being laid 
open longitudinally after polleniza- 
tion contains plenty of fovilla granules 
throughout the conducting tissue. 

Mr. Detmer, in a paper also cited 
by Mr. Britton, has undertaken to 
trace the course of the pollen-tubes 
in angiosperms ; I have corresponded 
with him and also with Mr. Stras- 
burger on this subject, pointing out 
to them the impossibility of pollen- 
tubes reaching the micropyle of the 
ovules in certain plants in the way 
indicated. I submitted them also 
some of my preparations ; but our cor- 
respondence remained without result, 

The tuft of 

papillz surrounding the micropyle of 

Such a mass of | 
became the subject of a magic-lan- 

the gentleman named first having not 
the leisure to re-examine into the 
question. 

In September, 1883, I exchanged 
also a few letters with Mr. Britton 
concerning pollen-tubes. On that oc- 
casion he mentioned also the fortui- 
tous experience he met with in Cy- 

pripedium acaule, the same as he 
mentioned in his paper ; by not allud- 
ing to any other observation of his 

own in support of his criticism, one 
might be induced to draw the infer- 
ence that with this casual and super- 
ficial observation in the field, his re- 
searches after pollen-tubes have been 
exhausted. 

I have also observed more than 
once bundles of fibres like a skein of 
silk filling the style, of which Mr. 
Britton speaks; but the idea never 
occurred to me that they were pollen- 
tubes. I took them for a bundle of 

fibrillae of the conducting tissue, 
which, in the wall of the ovary, run 
down in the rear of the placenta and 
in close proximity of the ovules. I 
have prepared a slide showing this 
very plainly. The material is from 
an Orchts. 

The slide of J/onotrapa uniflora, 
which, at the same meeting of the 
New York Microscopical Society, 

tern exhibition, was kindly loaned to 
me by Mr. Joseph Schrenk also in 
1883. On returning it I took occa- 
sion to mention that the fibre seen to 
approach the micropyle of one of 
the three or four ovules the slide con- 
tains, was not a pollen-tube, accord- 
ing to my conception, but a branched 
fibre of the conducting tissue, and my 
more recent investigation in J/ono- 
trapa would not allow me to change 
my opinion in this respect. 
Angiospermous plants with ortho- 

tropous ovules would offer the greatest 
facility to fecundation by means of 
pollen-tubes, but these are only of 
limited occurrence; plants, on the 
contrary, having anotropous ovules 
comprise the largest number, and 
these would offer also the greatest 
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difficulties if not absolute impossi- 
bilities to fertilization by this pro- 
cess. If the pollen-tube theory be 
ignored the fecundation of every sin- 
gle ovule in whatever position it be 
attached to its funiculus or to the 
placenta would be easily accomplished 
in the most simple and natural man- 
ner by reason of such position or at- 
tachment. Nature chooses always the 
most simple means to accomplish its 
ends; it has never been found to have 
placed obstacles in its own path; 
where we think to have discovered 
them, they are only the children of 
our imagination or of a misinter- 
pretation of appearances. 

In conclusion I will say that as 
Mr. Britton considers it necessary in 
the interest of science to warn the 
amateur student not to allow himself 
to be led astray by my heretical no- 
tions, he would have rendered a much 
greater service to science by encourag- 
ing that class of workers to examine 
for themselves, instead of counselling 
them to imitate the example set by 
the professors of the science and to 
believe blindly in what is offered by 
others as Gospel truth. 

J. KRUTTSCHNITT. 
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MicroscoPicaL SociETIES.—We 
desire to publish a complete list of 
the microscopical societies in the 
country, with the dates of their or- 
ganization, number of members, and 

names of their present officers. We 
would also like to have information 
concerning their membership, con- 
dition, and prospects. It has been 
suggested that the list should be re- 
vised each year, so as to be a record 
of the societies in existence. 
We therefore request the secretaries 

of microscopical societies to favor us 
immediately with the information de- 
sired that we may soon be able to 
publish the list for this year. We 
would be pleaséd to receive copies of 
constitutions or rules of the societies 
for reference. ‘To ensure the proper 
entry in the list, it is earnestly re- 
quested that secretaries do not delay 
sending the desired information. We 
cannot possibly know all the societies 
in the country, and if any are left out 
of the printed list it will be due to 
the neglect of the officers who are 
able to give the information. 

) 
STAINING TissuEs.—The first of 

the series of articles which Prof. W. 
H. Seaman has undertaken to trans- 
late for this JOURNAL, published this 
month, does not give a very good 
idea of the practical value they pos- 
sess. This part is introductory to 
the most exhaustive study of the stain- 
ing agents used in microscopy that 
can be imagined, it is‘an invaluable 
work for reference, giving as it does 
a brief statement of the materials 
used, their method of preparation, 
and their special applications, with 
references to the original descrip- 
tions of processes. 

The article is not confined to dyes 
used for animal tissues, but it treats 
of colors used in all branches of mi- 
croscopical investigation. All who 
have occasion to do staining of tissues, 
of whatever kind, will find this arti- 
cle of the greatest use, and our readers 
are much indebted to the translator 
for devoting so much of his time to 
the subject. 

The subject will be continued from 
month to month, as it necessarily oc- 
cupies a considerable space on these 
pages. 
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MIcroscoPICAL ExHIBITIONS.—The | 
ostensible purpose of public exhibi- 
tions given by microscopical societies 
is to promote interest in microscopical 
studies. As usually conducted they 
bring together a large collection of at- 
tractive objects, chosen mainly because 
they are of a striking character, well 
calculated to arrest attention and pro- 
duce astonishment in the minds of the 
uninitiated. While we do not wish 
to write one word of opposition to 
such displays, which are undoubtedly 
very desirable and instructive, we | 
were led to think, on the occasion of 

the recent exhibition in this city, 
whether there could not be devised 
some means to make them far more 
useful, from an educational point of 
view. 
A plan very soon came to mind, 

which at the time seemed practica- 
ble, and has since commended itself 
more perfectly; we now offer it for | 
consideration to our readers, some of 
whom may feel disposed to try it. It 
isthis: Instead of asking all the mem- 
bers of a society to select their own 
objects for exhibition, which results 
in a promiscuous collection without 
any pretence of systematic arrange- 

ment, let some member, or several 

members acting together as a com- 
mittee, take charge of the entire ex- 
hibition and select one or more series 
of objects to be shown in their proper 
order, to illustrate certain subjects. 
The list of objects once made out, it 
will be a very easy matter for any 
person familiar with the tastes and 
abilities of the members to assign the 
objects around to the satisfaction of all. 

The purpose of such an arrange- 
ment is to make exhibitions instruc- 
tive in the highest degree possible. 
To more fully explain our meaning 
let us take a special subject for pre- 
sent consideration, premising, how- 
ever, that we have not given it suffi- 
cient consideration ourselves to offer 
a scheme in any sense complete or 
satisfactory concerning any subject. 
We will suppose, then, that there are 
fifty microscopes available for an ex- 

hibition, and it has been decided to 
devote a number of them to the illus- 
tration of the process of fertilization 
and early development of plants. The 
first object shown should be a draw- 
ing or painting of a flower, designat- 
ing the filaments, anthers, ovaries, 
etc., so that subsequent explanations 
may be understood. Then, beginning 
with the microscopes, some varieties 
of pollen might be shown, followed 
by a preparation showing the growth 
of the pollen-tubes. Next there should 
be some sections of ovaries of different 
plants, showing the various positions 
in which the young seeds grow within 
them, and other features that will 
occur to an observer. Then there 
might come some ripe seeds of va- 
rious kinds, showing the ornamenta- 
tion upon many of the common flower 
and vegetable seeds, and finally sec- 
tions of the ripe seeds showing the 
young plant in embryo. Each speci- 
men should be clearly described, as 
concisely as possible, so that the ob- 
server can immediately understand it. 
The plan of describing every specimen 
in order ona printed program, adopted 
by the New-York Microscopical So- 

ciety, would be excellent for an ex- 
hibition of this kind. Out of fifty 
microscopes, twenty might be devoted 
to one series of objects, twenty to 
another series of a different kind, and 
the remaining ten to the standard show- 
specimens, such as the circulation of 
blood, cyclosis in a plant, beetle’s 
wings, and gorgeous objects of all 
kinds. 

This hastily drawn outline will be 
suggestive to those who deem the 
plan worthy of trial. It appears to 
us it would add greatly to the interest 
of such exhibitions, and benefit not 
only the guests but also the members 
themselves. It would certainly make 
it necessary for members to prepare 
special objects for such an exhibition 
and to read up on the subjects as- 
signed to them—a proceeding that 
could not fail to be beneficial. 

At the present time society exhibi- 
tions are not in great favor among 



78 THE AMERICAN MONTHLY [ April, 

men of science because there is not 

much to be learned from them. The 

average exhibitor has but a very super- | 
| town, Cape Cod. ficial knowledge of the specimens he 

shows—a fact very easily discovered | 

by an inquisitive guest. This should 
not be so, and hardly could be if the 

spirit of these suggestions were car- 

ried out. If persons attend exhibi- 
tions of the kind to pick up scraps of 
knowledge here and there, certainly 
the exhibitors should at least read up 
about their own objects, and be ready 
to tell something about them. 
We would be glad to receive com- | 

munications and suggestions from 
readers concerning the subject, as it 
is one of universal interest. 

O 
PostaL CLuB BoxEs.—Box I came 

into this circuit Feb. 9th an empty 
box, to be filled. The new headings 
of the letter packet are a great im- 
provement over the old. The printed 
form calls for common and scientific 
name of the object, how prepared, 
mounting medium, cell and cements, 
objectives advised for examination, 
and history or description of the 
object. 
We have put in a slide of Chroole- 

pus aureus, one of the aerial algz, col- 

lected in 1882 in ees Glen, New 
York. 

Box B? reached this circuit on the 
fifth of March, with the following 
preparations :— 

Sections of seeds of Caucurbzta 
melopepo, squash. Rev. A. B: 
Hervey. The sections of the seed are 
quite interesting for study. Four lay- 
ers are described: Viz -— 

1. Large reticulated cells. 
Lignified cells, two layers. 

3. Small reticulated cells. 
A very much thicker layer of 

elongated cells or tubes, filled with 
ach in the natural state. ‘ This 
layer constitutes the white velvety 
coating of the side of the squash seed, 
and is very much more developed in 
this than in the C. pepo.’ 

The cement is running in and spoil- 
ing this preparation. 

2. Hairs and scales of Shepherdia 
Canadensts. W.H. Pratt. 

3. Sand from the shore of Province- 
J. M,@recker: 

‘Said to contain upward of a dozen 
varieties of minerals.’ This is inter- 
esting information, but it would be 
desirable to know what the minerals 
are. This preparation was spoiled, 
and is ‘out for repairs’ A fern leaf 
with fruit double stained has been 
substituted. 

Diatomacee from Sandwich 
Islands. Elijah Brent. Very good 
diatoms, but the cover-glass might 
have been put on the middle of the 
slide instead of where it is, on one 
side. 

5. Diatoms from marsh near Mount 

Auburn, Mass. L. M. Willis. 
6. Diatoms from Island of Corsica. 

W.H. Curtis. 
Box Cbcame to hand February 18th 

with a fine preparation of pikrite from 
Mr. A. C. Cole’s series. This was 
the only slide in the box. 

Box Ca came to hand March 17th 
containing two preparations of Cole’s 
series—one a transverse section of the 
stem of the copper beach, the other a 
section of the stem of the umbrella 
plant. 

—We find a notice in one of our valued 
exchanges to the effect that Mr. Duclaux 
has sent a communication to the Acadé- 
mic des Sciences, Paris, stating that from 
experiments he has made with the Dutch 
pea and haricot bean, he concludes that 
seeds will not germinate in soil freed 
from micro-organisms. This rather sur- 
prising conclusion requires, to say the 
least, confirmation before it can be re- 
garded as of the slightestimportance. A 
still more astonishing announcement is 
made in the same place in these words: 
‘Mr. Pasteur also states that he has found, 
by experiment on animals, that food 
which is free from micro-organisms can- 
not be digested.’ It is truly astonishing 
how rapidly such squibs as these are 
taken up by newspapers and spread broad- 
cast. The readers of this journal will not 
be carried away by the brilliancy of either 
of these remarkable observations, We 
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do not hold Mr. Pasteur responsible for the 
latter—there are cranks in all professions. 

— We are indebted to Mr. W. H. Pratt, 
of Taunton, Mass., for two of his neatly 
mounted preparations, one of stained 
pollen-grains of the sunflower, the other 
spores of the fern Osmunda cinnamomea. 
Both are stained green. 

—We have also received, from Mr. 
George Freeston, of Oswego, N. Y., two 
excellent preparations of Vo/vox and other 
algee, which are unusually well preserved. 
One of the preparations contains some S/z- 
rogyra showing the fruiting condition very 
perfectly, and some of the finest mounted 
specimens of /Vostoc we have seen. 

— The microscopical societies of Easton 
and Bethlehem, Pa., gave an exhibition 
at Bethlehem on the evening of February 
18th, at which a short address was deliv- 
ered by the Rev. Mr. Wolle, followed by 
a display of objects by both societies. The 
meeting was well attended, the hall being 
crowded with visitors, eager to see the 
many wonderful things revealed by the 
microscopes. 

— We have also received notice of two 
meetings of the San Francisco society, 
one of which was the annual meeting, 
when an address was delivered by the 
President, Mr. G. M. Kinne. This so- 
ciety is in a prosperous condition, and 
some good papers are expected during 
the year. 

._—It is feared by many persons that 
there will be an outbreak of cholera dur- 
ing the present year inthiscountry. The 
disease advances. steadily when once 
started on its way, and if we escape it, it 
will be almost a miracle. That its intro- 
duction could probably be prevented by 
an efficient health board acting for the 
general government, we have no doubt. 
Congress has not realized the importance 

_ of a health department, and the National 
Board of Health has, from want of appro- 
priations, only a nominal existence. It 
is doubtful if economy in this direction is 
economy atall. Another serious epidemic 
will, perhaps, demonstrate more clearly 
than the last, that prevention secured by the 
annual expenditure of a few thousand 
dollars every year, is far better than the 
loss of life and depression of business al- 
ways caused by an epidemic, which costs 
the country hundreds of thousands. 

— While other governments are aiding 
the investigation of contagious diseases, 
by furnishing laboratories and placing 
funds at the command of competent men ] 

to conduct important observations, what 
is our own government doing in this di- 
rection? Not only is its penurious policy 
shown in regard to appropriations for 
health officers, but it offers to its ablest 
and most unselfish investigators, who 
have already conducted many experi- 
ments of great importance, the privilege 
of doing as much work as they please at 
their own cost. This is the way the most 
advanced and enlightened and progres- 
sive country in the world encourages 
scientific researches ! 

— Referring to cholera above, it will be 
of interest in the same connection to 
quote from an article by Dr. Max von 
Pettenkofer, in Popular Science Monthly. 
He writes as follows :— 

‘The disease is best known in Europe 
under the names of cholera, cholera mor- 
bus, Asiatic cholera, since the epidemic 
of 1817 to 1819, inwhichthe English army, 
under the command of the Marquis of 
Hastings during a war against the natives, 
was rendered unfit for fighting and al- 
mostannihilated. But cholera had never 
visited Europe till the present century, 
when in 1830 it appeared in Russia and 
spread to Poland, where war was prevail- 
ing. Since that time, sometimes at longer 
and sometimes at shorter intervals, cholera 
has appeared in Europe. The question 
why cholera remained a thousand years 
in India before it first began to migrate is 
one of great interest, but one which can- 
not be satisfactorily answered. The prin- 
cipal consideration appears to me to be 
that the event happened at the time when 
intercommunication in all directions, both 
by water and land, had become more 
rapid. The first steamship appeared in 
the Indian waters at the beginning of the 
second decade of -the present century. 
By land also intercourse was greatly ac- 
celerated. The Russians possibly took 
cholera from India, Arabia, Afghanistan, 
or Persia, through couriers and stage- 
coaches. It soon became clear that chol- 
era, the specific cholera-germ, was in some 
way or other propagated along the paths 
of human intercourse, and it also became 
evident that unless the germs found a 
suitable soil within a certain time they 
did not flourish. Observers soon dis- 
covered that cholera was more prone to 

| appear in certain regions and to affect 
certain localities, while it shunned other 
districts; and, again, that other regions 
were only visited at intervals of many 
years. It is also a fact that Asiatic chol- 
era never yet appeared at a place which 
had not previously been in communica- 
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tion with a region where cholera pre- 
vailed; and, further, that the disease from 
an infected locality never yet passed on to 
another place if the journey lasted a cer- 
tain time without interruption. The large 
intercourse between India and Europe, 
more particularly England, by means of 
ships which sailed round the Cape of 
Good Hope, had never succeeded in 
carrying cholera from India to England.’ 

CORRESPONDENCE. 

Concerning Angles. 

To THE EDITOR :—* * * In the No- 
vember number of the JOURNAL, 1884, 
under the head ‘ Choosing Objectives,’ you 
make the statement that a ‘ Hartnack 
water-immersion at $45 probably will not 
do what the Spencer homogeneous immer- 
sion at $55 will do.’ I have been work- 
ing with wide angle homogeneous objec- 
tives for the last three years, and I have 
Tolles ~, and j each 126° B. A., and my 
experience is simply this, that no water- 
immersion objective that I have examined 
is in any respect their equal for histolog- 
ical work or anything else. I use the 
microscope daily, and have had several 
hundred dollars worth of various grades 
of objectives to examine. Now, as a 
matter of fact, I ordered of Dr. Chase a 
Spencer ;; of 100° B. A. which you so 
highly recommended in the JOURNAL, and 
I can say that it was one of the best high- 
powers I had examined; yet it did not 
do the work of the Tolles #, or 4, so I ex- 
changed for a Spencer 74 of 115° B. A. 
I consider this 7; of 115° B. A. worth 
about twice as much as the one of 100° B. 
A. For all ordinary work its resolution is 
greatly superior to the one of a 100° B. 
A., its working distance is ample, its defi- 
nition and resolution are all that could be 
expected for the angle. 

Another statement made in the article 
above mentioned is this :—‘ Even for those 
refined studies of bacteria and diseased 
germs, which have attained such great 
importance at the present day, these ob- 
jectives [water-immersion ] are to be most 
highly recommended.’ One question may 
be asked here, is it possible for a low or 
medium angle water-immersion objective 
to give as sharp and clear definition of 
those minute organisms as a first-class 
homogeneous-immersion objective of high 
angle can? I have tested both kinds of 
objectives with bacteria, salivary corpus- 
cles, and histological slides of various 
kinds, and I will have to see the water- 

[April. 

immersion objective that is in any respect 
the equal of a well-constructed homoge- 
neous-immersion objective of 126° B. A. 
They, water-immersion objectives, are 
useful on very thick histological sections, 
because their working distance is greater 
then high angle homogeneous objectives 
of high power. I havea Tolles 1 of 126° 
B. A., which works easily through three 
and four thin cover-glasses, and I deem 
it one of the best histological lenses ever 
made. I can examine almost anything 
with it. It resolves Amphipleura in bal- 
sam beautifully, and can do the work of 
any ordinary dry }. Now, in conclusion, 
I will state that of all the objectives I have 
examined, I found none equal to Tolles’ 
or Spencer’s best work. The JouRNAL 
has been a welcome visitor to me for the 
last three years. I deem it a most useful 
publication. PIERCE TYRRELL. 

ELGIN, Ill. 

NOTICES OF BOOKS. 

Second Annual Report of the Bureau of 
Ethnology to the Secretary of the Smith- 
sonian Institution, 1880-81. By J. W. 
Powell, Director. Washington: Gov- 
ernment Printing Office. 1883. (4to, 

Pp: 477-) 
Among the many publications of a 

scientific character issued by the authority 
of the United States Government, few can 
compare in general interest, or in excel- 
lence of form, with the two reports of the 
Bureau of Ethnology, under the able di- 
rection of Major Powell. . It is impossible 
to condense within the few lines that can 
be here accorded to notices of books, 
anything that will convey even a faint 
idea of the varied contents of this, the 
second large volume. Ethnology includes 
a vast range of subjects. We find here 
the results of long study of the languages 
and customs of the aborigines of America, 
of their folk-lore and strange myths, 
superstitions, and religion, their arts and 
industries. The volume includes an il- 
lustrated catalogue of the collections ob- 
tained by Mr. James Stevenson from the 
Indians of New Mexico and Arizona. 

Exchanges. 
{Exchanges are inserted in this column without 

charge. They will be strictly limited to mounted ob- 
jects, and material for mounting. ] 

Palates of molusca in exchange for other objects, 
mounted or unmounted. 

A. B. AUBERT, 
Orono, Penobscot County, Maine. _ 
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Cultivating Bacteria as used in 
the Laboratory of the Bureau of 
Animal Industry, Dept. Agricul- 
ture.* 

BY DRS. D. E. SALMON AND THEOBALD 

SMITH. 

In investigating the causes of infec- | 
tious diseases that are supposed to be 
due to micro-organisms three lines 
of research are considered essential 

to a complete demonstration. We 
must, in the first place, prove by mi- | 
croscopical means the existence of 
the suspected microbe in the diseased 
organs or tissues of the body. This 
microbe must then be isolated and 
cultivated outside of the body in a 
state of purity, and finally it must pro- 
duce the disease when the pure cul- 
ture is introduced into the animal or- 
ganism. 
diseases affecting mankind only, the 
third requisite must necessarily be set 
aside, yet the other two may be so 
strengthened that their evidence alone 
will furnish a strong probability. 

The communication this evening is 
to deal with some recent methods 
bearing on the cultivation of patho- 
genic bacteria in a state of purity. 
The nature of the problem before us 
may be most readily comprehended 
with the aid of a few simple illustra- 
tions. There are certain bacterial 
diseases in which the microbe is con- 
fined to the blood almost exclusively, 
as, for instance, in the various forms 
of septicemiaandanthrax. Incertain 
others they may multiply on the ser- 
ous surfaces of the thorax and abdo- 

* Abstract of a communication to the Biological So- 
ciety of Washington, D. C., April 18th, 1885. 

In the study of infectious | 

men, in the subcutaneous connective 
tissue, or in the lymphatics. In such 
cases, the specific microbe may be 
obtained free from other bacteria at 
the outset and a pure culture obtained 
directly if proper precautions be ob- 
served. Minute portions of blood or 
of the effusion into the serous cavities 
or subcutaneous tissue, transferred 
with a pipette, needle or platinum 
loop into tubes containing liquid or 
solid culture media, will in most cases 
give the desired result. There are a 
number of other infectious diseases in 
which the pathogenic microbe does 
not occupy the ground alone. The 
intestinal and the respiratory tract in 
health always contain numerous forms 
of microbes, most of which are harm- 
less, saprophytic forms. Diseases in 
which the lesions, due to the pres- 
ence of micro-organisms, involve 
these tracts are not uncommon. Asi- 

atic cholera and swine plague are 
well-known illustrations. The dis- 
ease-germs, as they are popularly 
called, are mingled with the numer- 
ous bacteria normally occurring there 
to such an extent that the minutest 
visible portion which may be trans- 
ferred to culture-media will contain 
at least two or three species. Placed 
in liquid media each species will mul- 
tiply, that one most rapidly which 
meets conditions most favorable to its 
growth. Within one or two days 
each drop of the culture-liquid will 
probably teem with each of the forms 
sown, and to transfer a small portion 
to another tube would simply repro- 
duce former conditions; the second 
culture would be equally impure. 
The method of dilution has been used 
with more or less suceess in these 
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cases, but it requires much labor and | 
apparatus. 

A method has been recently intro- 
duced by Dr. Koch which enables us 
to secure pure cultures from mixtures 
without much labor, and which fur- 

_nishes, in addition, the means of dis- 
tinguishing different species with a 
low power. The method, in brief, 
consists in distributing individual mi- 
crobes througha liquid medium which 

thus forced to remain isolated and to 
multiply zz sztu. The steps of the 
process are as follows: A minute por- 
tion of tissue or liquid which contains, 
among others, the pathogenic microbe | 
is thoroughly shaken up in about 10 
c.c. of sterilized water. 
sterilized broth, and thus obtain a 

liquid culture of the various forms, 
the examination of which may serve 

as a check upon errors in the plate- 
cultures to be described later. 
have at hand some nutritive gelatin 
which is prepared according to LOoff- 
ler’s formula: 10% gelatin, 1% pep- 
tone, $% common salt dissolved in an 
infusion of meat. This gelatin re- 
mains solid at ordinary temperature, 
but liquefies above 80° F. The gel- | 
atin is stored for this purpose in test- 
tubes provided with a cotton plug, 
each containing about 10 c.c. The 
gelatin having been liquefied by gen- | 

tle warming or by placing in the ther- 
mostat at 100° F. for a short time, the 
protruding portion of the cotton plug 
is singed away and the tube thorough- 
ly heated in the flame around the plug 
itself until the latter turns slightly 
brown. This will insure the destruc- 
tion of all bacteria that may have gath- 
ered on or around the plug. A drop 
of the fluid in which the bacteria have 
been distributed is transferred to the 
liquid gelatin, and this in turn is 
thoroughly shaken to secure uniform 
distribution. The gelatin is then 
poured upon sterilized glass plates 
which have been cooled in a refrig- 
erator, and upon which it rapidly 
solidifies, so that the plates may be 
placed under a bell-jar in a moist at- 

We prefer | 

We | 

mosphere within fifteen minutes. In 

_ these manipulations the object sought 
is to secure such a distribution of the 

_ bacteria on the plates that they will 
not interfere with each other as they 
develop, and that they are far enough 
apart to allow each centre of growth 

_ to be touched with a needle without 
_ touching adjacent centres. Since the 
_ number of bacteria will vary with 
_ their source, the amount of dilution 

rapidly gelatinizes. Themicrobesare | necessary in each case cannot be fore- 
_ told. Judgment and experience must 
be our guides. We have found glass 
plates measuring about 8 by 10 cm. a 
convenient size. It is more expedi- 
tious in most cases to transfer fluid 
with a: platinum loop than with a 
pipette. The loop carries smaller 
quantities, and is more easily steril- 

| ized. 
After a period of from 24 to 48 

hours minute opaque points are per- 
ceptible on the plates. Each of these 
represents the progeny of a single mi- 
crobe, which has multiplied until the 
brood numbering thousands becomes 
visible to the naked eye. Under a low 
power these so-called colonies are ob- 
served to vary greatly according to the 
species of bacteria of which they are 
made up. Some are spherical, with 
sharply-defined outlines, others with 

circumference not very distinct ; some 
bear protuberances of various forms ; 
some have an area of liquid gelatin 
surrounding them, or are situated at 
the bottom of steep, funnel-shaped 
depressions; some have peculiar 
markings on their surface. They 
may be made up of granules or ap- ° 
pear homogeneous. Finally, they 
may differ in refrangibility and in 
color. It is needless to say that such 
distinctions must be carefully noted. 
By removing, with a sterilized needle 
under a dissecting microscope, a col- 
ony, as each centre of growthis called, 
and mixing on a slide with a drop of 
sterilized water, the microscopic char- 
acters of the different forms of colonies 
are readily determined. The plate- 
culture has thus given us pure cul- 
tures of all the bacteria in the origi- 

- nas 
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nal mixture which were 
multiplying in the nutritive gelatin at 
the temperature of 70°-So° F. These 
pure cultures are represented by mi- 
nute colonies, which will soon invade 

one another’s territory. To study the 

differential characters of the various 
microbes thus isolated, their mor- 

phology and biology, larger cultures 
are prepared in the following man- 

ner: A sterilized needle melted into: 

a piece of glass tubing, to serve asa 

handle, is made to pierce a given col- 
ony carefully singled out under a dis- 
secting microscope, and then intro- 
duced into a culture-medium con- 
tained in these culture-tubes which 
have been devised by Dr. Salmon 

and described in the first annual re- 
port of the bureau, 1854. These 
tubes are used exclusively by us for 
these cultures. The test-tube plugged 
with cotton which Koch employs 
seems poorly adapted for the purpose. 
The media at present employed for 
the cultivation of pathogenic forms 
in tubes may be roughly classed as 
solid and liquid. Nutritive gelatin 
has been employed quite extensively 

of late, no doubt on account of its use 
in the culture and diagnosis of the 
*comma-bacillus.’ We have here a 
number of tubes which illustrate very 
well the microscopic appearances of 
different bacteria. The gelatin is 
liquefied by most of ica but the 
manner and the progress of liquefac- 
tion present interesting features. 
Micrococci which we could not dis- 
tinguish satisfactorily under the mi- 

croscope are here shown to grow very 

differently. Another valuable me- 
dium introduced by Koch when 
cultivating tubercle-bacilli is blood- 
serum. We have here a series of cul- 
tures, in this medium, of different 
forms of micrococci, and each growth 
presents peculiarities of itsown. Sev- 
eral have the power of liquefying 
the serum, while the rest limit their | 
growth to the surface, the growth in 
the track of the needle remaining 
nearly stationary. These erowths 
on potato are interesting, inasmuch 

capable of 
| 

| 
| 

| 

as they show that certain pathogenic 
bacteria may multiply on vegetable 
substrata, besides furnishing us with 

additional means of distinguishing 
different bacteria with the naked eye. 
Both cultures are micrococci, yet one 
forms a reddish growth, the other a 
whitish one. This color, moreover, 
is not appreciable in any of the pre- 
viously-mentioned media. 

Various liquid media have been 

employed in our work, consisting 
chiefly of decoctions and infusions of 

leanmeat. Sterilized milk offers some 
points of interest. Certain bacteria 
will cause speedy coagulation ; others 
will multiply noite producing any 
perceptible change in the appearance 
of the milk. Still others may change 
the appearance and color entirely 
without inducing coagulation. 
However much may have been 

said against the use of liquid cultures, 
we must admit that in general they 
cannot be dispensed with. They are 
essential in microscopic work; they 
offer a convenient medium for inocu- 
lation experiments on animals, for 
testing all important biological ques- 
tions such as the influence of heat, 
disinfectants, etc., and for studying 
the attenuation of virus. 

The method of plate-culture was 
first introduced by Koch in the bio- 
logical analysis of drinking-water. 

His object was to determine the num- 
ber and kind of bacteria contained in 
a given quantity of water. It is evi- 
dent that in making this application 
of the method, the scrupulous care 
necessary in quantitative experiments 
must be observed, while in the iso- 
lation of bacteria from a mixture we 
need not dread the occasional lodg- 
ment of an aerial germ on our plates 
as our results are to be qualitative 
rather than quantitative. Accidental 
contaminations are usually spores of 

_ fungi and isolated colonies of bacteria 
readily distinguished from the rest. 
In the same way earth has been sub- 

| jected to analysis with reference to 
the number and kind of bacteria which 

it contains. 
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The gelatin plate may be employed 
in still eepthee way, which, however, 

preceded the one already mentioned | 

in the order of time and no doubt 
paved the way for its invention. 

we dip a needle into a liquid culture 

and draw it rapidly across the surface 
of a layer of gelatin, we have dis- 
tributed in fies line or track a num- 

ber of bacteria, the fewer scattered 
along the way the better. In from 

one to two days this track, at first 
scarcely visible, becomes defined 

an opaque ine and under a low 
power the colonies, descended from 

single bacteria, may be seen distrib- 
uted irregularly along this line. 

These line cultures, as they might 

be called, present all the characters 
and variations which belong to the 

isolated colonies, and in fact quite 

frequently we are fortunate enough to 

observe single colonies in the track 

itself. By ean ing 3 or 4 lines from 

different cultures on the same plate 

as has been done with these, we are 
enabled to compare their growth di- 
rectly and also to determine whether 

the culture from which each line was 

inoculated was pure at the time. If 

all the colonies occurring in a given 
track are identical in appearance as 

they enlarge, no matter what may 

appear on ane plate beyond the track, 
we may safely assume that the cule 
ture from which the colonies origi- 

nated was pure, in that it contained 
but one distinct form or species. 

This method was used on substrata 

not so easily liquefied, such as agar- 
agar and blood-serum. Dr. Rosens 
back in a recent work* used these 

line-cultures on agar-agar almost ex- 

clusively, the method of isolating 
germs not having been introduced. 
In spite of the care with which the 
work was done and accuracy with 
which the plates were drawn, we 
cannot but feel that it must be done 
over again with more recent methods 
to be of permanent value. 

All of these methods must of ne- 

* Mikro-organismen bei den Wundinfections krank- 
heiten des Menschen. 

| 
| 
| 

If | 

| . 

| 

cessity be employed in the future in 
the study of any micro-organism in 

_ order that the work may be received 
with confidence and form the basis of 
additional and more extensive inves- 
tigations. 

———o 

Abbe Condenser. 
We present this month an engrav- 

ing of the very simple and inexpen- 
sive mounting for the Abbe condenser 
made by Mr. Zentmayer. The lower 

Fig. 13.—Zentmayer’s Abbe’Condenser. 

ring fits into the substage-ring, and 
can be made to fit any microscope. 
The milled head, seen below on the 
right, moves the plate which carries 
the diaphragms, one of which is 
shown resting against the apparatus.. 

The arrangement for this purpose is 

very neat and convenient. The cum- 
bersome mounting of Mr. Zeiss is not 
suited to the stands made in this coun- 
try, and the lighter forms now made 
by several of our opticians are quite 
as efficient in every way 

This condenser will fit the ‘ His- 
tological’ stand, thus making the lat- 
ter equal to any demands that may 
be made upon it by the student of the 
most evanescent microbes of disease. 

o-——_ 

Lantern Transparencies. 
BY C. M. VORCE, F.R,M.-S. 

Where a considerable number of 
lantern slides are desired, as for dis- 

tribution among co-workers, they can 



1885.] MICROSCOPICAL JOURNAL. 85 

be made considerably cheaper by the 
use of the carbon process than by 

using dry plates. The process is 
very cheap and not difficult of appli- | 
cation. Prepare a solution of gelatin | 
in distilled water, which when warm | 

-shall be quite fluid, not much thicker | 
_ cult to manipulate than glass—at least than milk. In this, while warm, 

place a small piece of bichromate of 
potassium, and shake the mixture till 

it acquires a strong yellow color; 
then remove the undiscely ed bichro- | 

mate and add enough thick indian 
ink well rubbed up in water to render 
the emulsion so black that when held 
between the eye and a gas-jet large 
print cannot quite be read but can be | 
just dimly distinguished. 

Now take plates of clear glass cut 
to proper size and thoroughly cleaned, 
warm them and flow them with the | 

black gelatin emulsion so that a thin, 
even coating is left upon the glass. 
Any excess may be poured back, just | 
as wet plates are coated with collo- 

dion. 

on edge and the drying finished. 
They are now sensitive to light and 
must be kept and handled like dry | 
plates, which in fact they are, only 
less sensitive than the bromo-gelatin 
dry plates generally used. 

To use these carbon plates they are | 
placed in a printing frame under a 
negative and exposed to sunlight for 
about the same time required for 

Dry these gelatin plates in the | 
dark, keeping them level until the | 
film has set, when they may be placed | 

silver prints, and when removed from | 
the printing frame in the dark room | 
are first immersed in cold water, thenin | 
warm, and after two or three minutes 
soaking are held under a gentle stream 
of quite warm or moderately hot water, 
which speedily dissolves and washes 
away the gelatin forming the lights | 
of the image, while the shadows hay- 
ing been acted on by the sunlight, | 
are insoluble and but slightly lose | 

When the | 
image is sufficiently clear the plate | 
their color in washing. 

is rinsed in cold water and dried in 
the light. 

The lantern slides when dry are 

mounted and used precisely as those 
made upon the ordinary dry plates. 

Paper coated with the same emul- 
sion will give prints in the same way, 
and such are the ‘carbon prints’ so 

much used in England and on the 

Continent, but paper is more difh- 

I have found it to be so. 
Lantern transparencies when pre- 

pared to show microscopic objects 
very highly magnified are best made 
from camera enlargements of a less 
highly magnified negative, as follows : 
Prepare a negative showing the de- 
sired points by means of an objective 
of as low power as will clearly show 
all the desired details. This negative 
will be smaller than is required but 

| will be a better one than one made of 
the desired size by a higher power, 
because the penetration of the objec- 
tive—however much abhorred pene- 
tration is of real value here—will 
give sharper projection than if a 
higher power were used. Place the 
negative in a copying camera and en- 
large it to the desired size if possible, 
if not a second enlargement would be 
required, but is seldom if ever neces- 
sary. The second plate, that is the 
enlargement of the first negative, is a 
positive, and if well done may be 
mounted as a lantern slide, but first 
a negative is made from this by con- 
tact printing, and from this negative 
not only paper prints but other lan- 
tern positives may be made at will. 
It should be noted that if any retouch- 
ing in the original negative is required 
it must be done with care and skill as 
any errors would be exaggerated by 
the enlargement, but the enlarged 
positive may be freely retouched be- 
fore being used for contact print- 
ing, and thus letters, figures, names, 
etc., may be introduced into the 
lantern slides prepared from the 
last negative, which also may be 
retouched if necessary like any other 
negative. The superiority of such 
enlargements over negatives made 
originally of the same size is often 
very marked. 
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The Gum of Liquidambar Styra- 
ciflua or American Storax as ¢ 
Mounting Medium. 

BY PROF. A. B. AUBERT. 

This gum isan exudation ofthe sweet 
gum tree of the Southern States, sci- 
entifically known as Léguzidambar 
styracifiua. The more tropical the 
climate the greater the quantity of 
gum produced. 

The gum is usually light-colored, 
being at times nearly white, while 
other specimens may be considerably 
darker, of a greyish yellow or light 
brown color. Inconsistency it varies 
somewhat, but is generally as thick as 
pine pitch of good quality. It is sol- 
uble in alcohol, ether, chloroform and 
benzole. Its odor is pleasant. Cin- 
namic acid and styracin are among its 
constituents. 
Through the kindness of a friend I 

have been able to use the gum as a 
mounting medium, and have been 
very much pleased with it. I have 
had to work with rather small quan- 
tities, but I find a chloroform solu- 
tion all that can be desired for diatom 
mounts. A benzole solution replaces 
most satisfactorily the benzole-balsam 
solution. 
The method of preparing these solu- 

tions is simple enough, and anybody 
who can obtain a specimen of the gum 
will find it easy to prepare them for 
use. When the specimen is small it 
may be exposed in an open vessel in 
the water-oven to a temperature of 
100° C. for from four to eight hours. 
This thoroughly dehydrates the gum, 
and when cool and hardened it may 
be dissolved in benzole or chloro- 
form; this solution must be set aside 
for a few days to allow flocculent 
matter to form and settle, then fil- 
tered, and, if necessary, a part of the 
solvent evaporated. 

There is a better way of preparing 
the solutions, but a larger quantity of 
the gum must be obtained in order to 
carry it out. The first step in this 
process is the filtration or straining of 
the gum. This is done by cutting the 
bottom out of a small wide-mouthed 

bottle, tying muslin of rather loose 
texture over the mouth, inverting the 
bottle over a vessel, and partly filling 
it with gum; now expose the whole 

| apparatus to the heat of a water-oven 
for from six to ten hours. The gum 

melts and filters through the muslin. ~ 

The filtered product is of a clear am- 

ber color, readily dissolves in the sol- 
vents, and gives much lighter solu- 
tions than can be obtained by the 

| first-mentioned process. 
The gum is so adhesive that it can- 

not be gathered without including 
some debris of bark, wood, etc.; these, 

when not separated by filtration, give 
up some coloring matter to the sol- 
vent, rendering the solution some- 
what darker. The solution obtained 
from filtered gum is not much darker 
than Canada balsam. 

In using these solutions as mount- 
ing media the method of procedure 
is very similar to that for balsam 
mounts. The chloroform solution I 
have used exclusively for diatoms, 
boiling a few seconds to expel all air. 
When mounting in the benzole solu- 
tion objects are dehydrated in abso- 
lute alcohol, cleared in oil of cloves,* 
which must be carefully drained off 
and absorbed by blotting-paper be- 
fore adding the drop of gum solution 
and applying glass cover. It is best 
to harden the mounts in a warm 
place. When slides are allowed to 
harden at ordinary temperatures the 
gum may show signs of cloudiness ; 
this is readily made to disappear by 
the application of a little heat, and I 
have never observed the turbidity to 
reappear after this treatment. 
My experience with the gum has 

proved that it can in about all cases 
be used instead of Canada balsam, 
indeed that it is superior to balsam, 
showing the finer parts of objects 
more clearly. I have entirely dis- 
carded balsam for diatoms.  Carti- 
lage when properly stained shows 
very well, better in my opinion than 

* T am not entirely satisfied with oil of cloves to clear 
objects that are to be mounted in this medium. As 
time permits I hope to experiment on other essential 
oils. 

a” oon 
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in glycerin jelly. For histological 
objects generally it will be a welcome 
addition to the present stock of mount- 
ing media. Tooth, bone and other 
sections would undoubtedly show to 
better advantage in this medium than 
in balsam. 

Mr, C..V. 
Wales, a well-known mounter of fine 

Smith, of Carmarthen, | 

botanical objects, to whom I have | 

sent specimens of this gum, speaks 
very highly of it for botanical mounts. 
He writes me that he has never tried 
any medium which showed aluerone 
grains in section of castor-oil plant as 
satisfactorily. 
of fungi more clearly than most other 
media. 

Objects mounted a year ago show 
no signs of deterioration, and I have 
every reason to believe that it will 
prove an excellent medium for per- 
manent mounts, preferable to balsam, 

It shows the mycelia | 

not provided with a chemist’s dry- 
ing oven can use the oven of a stove 

to dry the gum, or the gum may be 
placed in a wide-mouth bottle and 
stood in a vessel of hot water.—Eb. | 

Oo 
Microscopical Societies and Micro- 

scopy.* 
The Washington Microscopical So- 

ciety takes great pleasure in welcom- 
ing their friends to this first annual 
soirée, which is a happy and en- 
couraging close of the first year of 
our existence as a society. It is es- 
pecially fitting that scientific societies 
should exist in Washington, which 
contains more men engaged in scien- 
tific pursuits, in proportion to its 
population, than any other city in the 
Union. And the number of these 
societies that have recently been es- 

_ tablished is only one sign of civic 

not only on account of its higher re-— 
fractive index butalso because it seems | 

somewhat less brittle. 
When the solutions kept in capped 

bottles become thick by evaporation 
it is best to transfer them to a com- 
mon bottle and add the proper amount 
of solvent. This will cause a floccu- 
lent precipitate. Let stand for several 
days, filter back into capped bottle, 
when a clear solution, ready for use, 
will be obtained. These solutions 
are liable to become turbid, but thus 
far I have had no trouble in using 
them, the hardened gum always prov- 
ing perfectly clear and transparent, | 

progress towards a broader, richer 
and more cosmopolitan life than we 
have yet shown. The first micro- 
scopical society in this country ap- 
pears to have been formed in New 
York city, about the year 1840, 
chiefly of medical men, who are 
naturally particularly interested in 

_ the microscope 

| 

especially if hardened by the aid of | 
slight heat. 

Orono, Maine. 
_ United States. 

[ We have received a specimen of | 
the gum from Prof. Aubert and also 
a sample of the solution in chloro- 
form described above. Our experi- 
ence in the use of the medium leads | 
to a full confirmation of all that Prof. 
Aubert says concerning it. Two 
mounted preparations of diatoms ac- 
companied the specimens, one of — 
which is six months old and perfectly | 
clear. 
in any drug store, and those who are 

The gum can be purchased — 
| 
} 

At that time the Wilkes Exploring 
Expedition wanted a microscope, but 
none were on sale, and finally the loan 
of an instrument from Dr. Goddard 
was obtained. This early society 
had few immediate imitators. In 
1870, at the time of forming a so- 
ciety in Troy, N. Y., there appears 
to have been only two or three in the 

The establishment 
of the Postal Microscopical Club, in 
1875, no doubt gave an impulse to 
microscopic work throughout the 
country, and in 1879 over thirty so- 
cieties were reported to exist, which 
number has since much increased. 

The microscope is an instrument 
for scientific research. In these days 
we hear much said of science, with- 
out always having a clear idea of its 

* Abstract of an address by Prof. W. H. Seaman at 
the first annual soirée of the Washington Microscopi- 
cal Society, March 24th. 
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meaning. As a concrete thing, it is 

the written record of the experience 

and opinions of men trained in ob- 
servation and in logical methods of 

‘thought. 
It is said that pieces of glass shaped 

like lenses have been found in the 
ruins of Assyrian towns, but if so 

their use was forgotten. The year 
1590 is the first date that can be as- 

signed with certainty to the first mi- 

croscope, a huge thing like a dwarf 

telescope with dolphins for legs. In 
1665 small globules. of so were 

eee a denice that may be imitated 
by a pill-box with a pinhole in the 
top and a drop of water in the pin- 
hole. In 1672 Sir Isaac Newton 
made a reflecting microscope on the 

principle of the reflecting telescope. 
But so little hope did any one have 
of the successful application of the 
principle of achromatism, or the cor- 
rection of lenses, then newly dis- 
covered by Euler, that so late as 1821 
the construction of a good achromatic 
instrument was regarded as impossi- 

ble. 
The modern microscope dates from 

1829, when Lister discovered the 
methods of aplanatic correction. 
Since his discovery there has been a 
steady improvement in the construc- 

tion of lenses, which has not yet 
reached its limit. So short a time 
has elapsed since the construction of 
the first compound microscope, that 
its entire development has been ac- 
complished in a single lifetime. One 
of the most agreeable personal remi- 
niscences of my life was a meeting 

with Dr. Carpenter, of London, the 
well known author of ‘ Carpenter’s 
Physiology,’ and other valuable 
works, at Montreal, in 1882. Him- 
self one of the leading microscopists 
of our time, he described the various 

steps in the improvement of the mi- 
croscope and the more important 
discoveries made by it from personal 
observation and participation ; being 
one of those of whom it might par- 

ticularly be said that he was there 
and a part of it, having seen, and had 

a share in, the improvement of the 
microscope from the very earliest be- 
ginnings. 

The limit of bist was placed by 
Ehrenberg at ;4, of an inch, that be- 
ing the smallest object we can see 
with our naked eye, but with the 
most powerful instrument it may now 

be placed at a little over 100,000 lines 
to the inch. What this means it may 
help you to discover if you consider 
that an inch enlarged in like propor- 

tion would measure one mile and a 
half, or reach from here to the Gui 

Probably there are not a dozen 
persons in the world at any one time 

who are competent to make a first- 

class, high-power objective, and any- 
thing that is so rare must necessarily 
command a high price. 

The most expensive tools are not 
at all necessary to do good and valua- 

ble work with the microscope, or to 
obtain from it an immense amount of 

enjoyment. This latter use of the in- 
strument is one that people are only 
just beginning to find out, and we 
hope to give you this evening some 

of the pleasure that any intelligent 
mind receives from looking into a 
new world, where everything is not 
only new and strange but in many 

cases wonderfully beautiull Among 
the things you will sée are some of 

the diatoms whose surfaces are marked 
with a fine net-work of carving in 
patterns that rival the finest lace in 
geometrical accuracy and _ intricacy, 

the surfaces of cr ystals that glisten and 
glow like polished gems, and, most 
beautiful of all, the wonderful effects 
produced by polarized light, which 
furnishes us with a means of analysis 
whereby the most minute molecular 
structure of matter is made known. 
But the microscope is far from being 
only a pretty toy or a means of seeing 
pretty things. It is not an extrava- 
gant statement that our knowledge of 
the physiological action and minute 
anatomical structure of living beings 
is wholly built on the use of the mi- 
croscope. In 1636 Dr. Harvey held 
many and long arguments to prove 
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the circulation of the biood inanimals. | hairs that could only grow on a 
One of our members will endeavor to 
illustrate this physical fact this even- 
ing in a way that could Harvey have 
done it, would have rendered any fur- 
ther argument unnecessary. It is not 
now a question of whether or no the 
blood circulates in animals, but the 
question is, what are the primary 
causes of a similar circulation 
plants? And instead of considering 

human form, and the tradition of ages 
was confirmed by the testimony of an 
art and an instrument that has grown 
up as it were since yesterday. 

fe) 

_ Staining Tissues in Microscopy.*— 
I 

in | 

motion or the power of motion as | 

the peculiar property of animal life, 
we almost persuade ourselves, as we 
look on the Brownian movements of 
inorganic particles, that all matter 
has something of life in its nature. 
But it is not merely for beauty or for 
scientific research that the microscope 
can be applied. It may play its part 
in the most ordinary concerns of life. 
It will tell you of the chicory the 

BY PROF. DR. HANS GIERKE. 

CARMINE. 
1. Goppert tnd Cohn. Ueber die 

rotation des Zellinhaltes von Ni- 
tella flexilis. Botan. Zeitung, 
No. 37, 1849. } 

The first attempt to differentiate 
tissues by staining in microscopy. 

2. Hartig. Chlorogen. L.c. No. 32, 
1854. 

Hartig stains chlorogen+ with am- 
/ moniacal carmine and tries other dyes. 

grocer puts in your coffee, and the | 
cotton that forms the warp of your 
silk dresses. You may see through 
it the menagerie you keep in the vine- 
gar cruet, and you will have ex- 
plained to you this evening by a 
member of the society the difference 
between butter and oleomargarine, a 
difference allow me to assure you 
that you can find out in no other way. 
And finally when stern justice puts 
on her cap, and, clothed in the maj- 
esty of law, seeks to hunt out, to 
punish the murderer, it is not unfre- 
quently to the microscope that appeal 
is made for evidence in no other way 
to be obtained. 

Hundreds of years ago when the 
Danes ravaged the east of England 
they pillaged a church. Tradition 
said that the Saxons captured some 
of them and for this sacrilege flayed 
them alive and nailed their skins to 
the church door. A few years ago, 
on taking down the old church door 
and removing the hinges, portions of 
something like dried leather fell out 
and revived the memory of the almost 
lost tradition. The material was col- 
lected and sent to a skilful micro- 
scopist, and when he examined these, 
after centuries of exposure he found 

Attempts to explain staining. 

3. Hartig. Ueber die Functionen 
des Zellenkerns. “L.c. No. 33. 

Investigates the facility with which 
carmine combines with various ele- 
ments of plant structure. Nucleus 
only absorbs the dye, which unites 
with albumen and gelatin. Washed 
gluten and gelatin absorb dyes, but 
vegetable gums do not. In order to 
stain cell-nuclei the plant or tissue 
must be dead. The nuclei of living 
structures do not take color. 

4. Hartig. Ueber das Verhalten des 
Zellkerns bei der Zellentheilung. 
Pc. ING. 51. 

Describes his method of investiga- 
tion. 

5. Lord S. G. Osborne. Vegetable 
cell structure and its formation, 
as seen in the early stages of the 
growth of the wheat plant. 
Trans. Micr. Soc., v, 1856. 

Cultivated wheat in solution of car- 
mine, and found the tissues colored, 
contrary to Hartig. Beale quotes 
Osborne to show the use of carmine 
before Gerlach’s time. 

*From the Zeitschrift fir wissenschaftliche Mr- 
kroskopie. Translated for this JouRNAL by Prof. 
Wm. H. Seaman, M. D. 

+ A name given by Hartig to portions of protoplasm 
that ultimately become chlorophyll-granules. 
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6. Hartig. Entwickelungsgeschichte 
des Pflanzen keims. Leipzig, 
1858. 

In this great work Hartig repeats 

many of the statements in his earlier 

articles. He grew alge, chara, hya- 
cinths and other plants for weeks in 
carmine without staining them. Only 

after death was the solution absorbed. 
He considers carmine indispensable 
for his work, and describes the method 
of preparation. He used other dyes, 

as iodine. This essay induced Dip- 
pel in ‘ Das Mikroskop’ to consider 
Hartig the inventor of staining, and he 
does not seem to have known of the 

earlier work. MHartig has also been 
much praised by other botanists for 
his services in introducing staining, 
but he is not known in zoology or 
medicine. 
7. Gerlach. Mikroskopische Studien 

aus dem Gebiet der menschlichen 
Morphologie. Erlangen, 1858. 

Four years previously Gerlach per- 
ceived that in preparations injected 
with ammoniacal carmine, where the 
color diffused through the walls of 
vessels, that the nucleus was more 

deeply stained than the cells and in- 
tercellular substance. He then treat- 
ed nerve sections with concentrated 
carmine solutions without good suc- 
cess; the elements were not well dif- 
ferentiated. Accidentally having left 
over night a portion of brain ina very 
dilute solution, a better result was ob- 
tained. 
8. Gerlach. Ueber die Einwirkung 

von Farbstofte auf lebende Ge- 
webe. Wiss. Mitth. d. Phys.- 
med.Soc. Erlangen. 1858, 

outa describes his efforts to dye 
living animal tissues, which did not 
succeed. Dead tissue gradually with- 
drew all the color from very dilute 
carmine, the nuclei and nucleoli ab- 
sorbing the most, the cells less, and 
the intermediate substance least. It 
could not be washed out. A peculiar 
affinity seemed to exist between the 
dye and elementary parts, of the phys- 
ical reasons for which we are yet ig- 

norant. (Neither of the above articles 
contain anything more than Hartig 
had already shown with respect to 
plants. ) 
g. Maschke. Pigmentlosung als 

Reagenz bei mikroskopisch- 
physiologischen Untersuchun- 
gen. Botan. Zeit., No.3. 1859: 
Journ. f. prakt. Chemie, lxxvi, 

1859, p- 37: 
Maschke knew of Gerlach’s work, 

not of Hartig’s. He criticised the 
theory of staining, and described nu- 
merous experiments. He used car- 
mine especially, but also other sub- 
stances, as indigo. He stated there 
are two groups of organic bodies, one 
whose members belong to the class 
of proteids, as horn, albumen, gela- 
tin, which unite readily with dyes, 
while the members of the other group 
or the varieties of cellulose, amylums, 
sugar and gum do not take colors. 
At the close of his essay he strongly 
recommends staining. He says: ‘In 
the future staining solutions will be 
as indispensable as the iodine test, | 
and both in microscopic work will 
be held of equal value with the scal- 
pel.’ Thisinteresting essay has never 
been properly esteemed. 
10. Maschke. Ueber einige Meta- 

morphosen in den Zellen der 
reifenden Frucht von Solanum 
nigrum. Botan. Zeit. 1859, 
No. 22f. 

Description of the investigation 
made in 1857 in which he employed 
carmine. 
11. Thiersch. Injecting fluids of 

Thiersch and W. Muller. 
Schultze’s Archiv f. Mikr. 
Anat. 1865, p. 149. 

a. Carmine 1, liq. ammon. caust. 1, 
aq. dist. 3. Mix one volume of this 
solution with 8 of oxalic acid (1.22 
of water.) To this mixture add 12 
of absolute alcohol, and filter. The 
addition of more oxalic acid to the 
filtrate gives an orange red, while ex- 
cess of ammonia turns it violet. This 
fluid tinges cells deeply in a few sec- 
onds. Diluted with 70 or 80% spirit 
of wine it colors more slowly. The 

i a i 
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addition of absolute alcohol precipi- | by acid glycerin—hydrochloric acid 
tates acid ammonium oxalate. If 
the stain is too deep or irregular, it 
may be cleared by an alcoholic solu- 
tion of oxalic acid. This staining 
fluid is to be recommended for all | 

purposes, without regard to previous | 
Caria of the preparation. 

Carmine 1, borax 4, aq. dist. 56. 
Mix t volume with 2 
hol; filter. For bones decalcified by 
chromic acid. 
solution of oxalic acid or borax in 
spirit of wine. Gives lilac tint. 
2. Beale. How to work with the 

Microscope. 5thed. London, 
1880, and in the earlier 
tions. 

Carmine 10 grains, lig. ammon. 
caust. $ drachm, glycerin 2 oz., aq. 
dist. 2 oz., alcohol $ oz. Shake the 
carmine and ammonia in a test tube, 

boil a few minutes, cool for an hour, 
add the water, glycerin and alcohol, 
and filter. Keeps for months; if 
carmine precipitates, add a few drops 
of ammonia. 

Beale recommends this form 
ammoniacal carmine as better than 
any other. I have stained much with 
with it, and do not perceive it has any 
particular advantages over the simple 
ammoniacal carmine, certainly not 
for sections which require dilute so- 
lutions, and for which the glycerin 
and alcohol are of no use. For stain- 
ing in mass, that is, of pieces to be 
afterwards cut into sections, it is to 
be recommended as more penetrating 
than simple watery ammoniacal car- 
mine. Perhaps the glycerin and the 
alcohol give it this character. 
13. Schweigger—Seidel. Cyon, 

Ueber die Nerven des Peritone- 
um. Ber.d. Sachs. Gesellsch. 
d. Wiss. 1868, p. 125. 

of 

Cyon worked in the histological | 
laboratory at Leipzig, and used 
Schweigger-Seidel’s acid carmine, 
which he warmly recommends. 

Ordinary ammoniacal carmine is to 
be saturated to excess with acetic acid, 
and filtered, making a wine-red color. 
The preparations may be cleared 

edi- | 

of absolute alco- | 

May be cleared by | 

and glycerin 1-200. The dye set- 
tles in the nuclei, and the protoplasm 
will be bleached. The preparations 
should be thoroughly washed, and are 
not so permanent as ammoniacal car- 
mine. 

14. Rollet. Bemerkungen zur Kennt- 
niss der Labdriisen und der 
Magenschleimhaut. Unters. a. 
di Inst. f.) Physiol.u. Histol, 
iSraz.’ Heft’ 2: 1871, "p.pa4ae 

Rollet describes several processes 
to make carmine solutions more per- 
manent, by adding definite quantities 

of free acids, avoiding precipitation 
of the color. 

15. Graucher. Technique mikros- 
kopique. Des usages de la so- 
lution ammoniacale de carmin 
en histologie. Arch. de Phy- 
siol. iv, p. 770. ; 

Graucher examines the behavior of 
animal tissues toward ammoniacal 
carmine. He finds the greater the 
vitality of any part, the more readily 
it stains. Elements already colored 
by other dyes, as chromic acid, picric 

acid, potassium bichromate, chloride 
of gold, iodine, etc., take carmine 
slightly or not at all. The same is 
true of elements normally having spe- 
cial coloring matter, as the blood-cor- 
puscles, which absorb carmine readily 
on the removal of the hemoglobin. 
(Much may be said against the above 
statement). 
16. Woodward. The best mode of car- 

mine staining tissues. Month- 
ly Micr. Journ. viii, p. 37. 

Carmine 1, saturated solution borax 
60. Add twice as much absolute 
alcohol, filter and use the precipi- 
tate of crystals of borax-carmine. 
The crystals should be dissolved. 

17. Betz. Methode feine Schnitte a. 
d. Centralnerven-system an- 

_zufertigen. Mittheil, d. arzl 
Ver. Wien. 1872, i, p. 9. 

Betz sets carmine solution in the 
sun till a dark, flocky precipitate falls, 
then filters and uses the filtrate. 

This is the so-called ‘ precipitated 
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carmine,’ supposed to be less liable 
to alteration. 

18. Lieberkuhn. Ueber die Einwir- 
kung des Alizarin auf die 
Gewebe des lebenden Korpers. 
Sitzungsb. d. Gesells. z. Be- 
forderung d. ges. Naturwiss. 
Marburg. 1874, No. 3, p. 33. 

Experiments to ascertain if living 

tissues would stain. Injections of 

ammoniacal carmine in the lymph 

sacks of the backs of frogs. (See 
previous articles. ) 

1g. Richardson. Mode of staining 
animal tissues of a permanent 
purple-grey color. Quart. 
Journ Mict.7Sci-0s74, pa 
281. 

Carmine solution mixed with Dra- 
per’s dichroic ink strongly recom- 
mended. The ingredients of the ink 
are unknown. 

20. Pouchet et Legoff. Sur la fixa- 
tion du carmin de cochenille 
dans les éléments anatomiques 

vivants. Gaz. med. de Paris. 
1o7Or NG.W52-5 sce No. 178 
above. 

21. Hoyer. Beitrage zur anatomi- 
schen und histologischen Tech- 
nike, Archiv, mikr. Anat 
xiii, p. 649. 

Hoyer thinks the power of am- 
moniacal carmine is increased by add- 
ing alcohol. Beale’s solution is pre- 
ferred on that account, the glycerin 
is rather an injury. The following 
troublesome process gives a power- 
ful dve. Warm some carmine in a 
flask with alcohol to which a little 
sulphuric acid has been added, till it 
dissolves. Filter and dilute with 
much water. Add to the filtrate 
lead acetate so long as the rosy pre- 
cipitate of lead sulphate forms. As 
soon as the precipitate becomes vio- 
let, filter and to the filtrate add lead 
acetate till the violet precipitate no 
longer forms. Collect this, wash, 
dry, dissolve in a little strong alcohol, 
and add alcohol acidulated with sul- 
phuric acid drop by drop till the pre- 
cipitate is colorless and the alcohol a | 

deep red. This alcoholic solution is 
a powerful dye. 
22. Obersteiner. Technische Notiz. 

Arch. mikr. Anat. xv, p. 136. 
Obersteiner dyes sections of large 

nerves with ammoniacal carmine by 
exposing them 2 to 5 minutes in watch- 
glasses filled with the dye to hot steam. 
He finds the sections stain quickly and 
well, and he appears to use a rather 
concentrated solution. (1 have tried 
his method, and can confirm his state- 
ments, but do not recommend it, ex- 
cept to save time.) 
23. P. Mayer. Die Verwendbarkeit 

der Cochenille in der mikro- 
skopischen Technik. Zool. 
Anz. 1878. No. 05 spose 

Mix powdered cochineal with 70% 
alcohol, digest several days, filter. 
The proportions are 1 gram. of coch- 
ineal to 8-1o c. c. alcohol. Alcoholic 
preparations free from acid are the 
best for staining. 

(The following method of boiling 
cochineal with alum is much better.) 
24. Grenacher. Einige Notizen zur 

Tinctionstechnik besonders zur 
Kernfarbung. Arch. mikr. 
Anat. xvi, p. 463. 

A watery solution of alum or alumed 
ammonia (1 to 5%) is boiled 10 to 20 
minutes with 4 to 1% powdered car- 
mine and filtered after cooling. The 
purple solution dyes nuclei only very 
quickly, and no excess of color results 
from long soaking. 
25. (orenacher.. . ve: 

One or two per cent. of borax in 
water is boiled with 4 to 3% of car- 
mine. The cooled solution is treated, 
drop by drop, with dilute acetic acid 
till it assumes the color of the ordi- 
nary ammoniacal carmine. After 
standing 24 hours, filter. It stains 
diffusely, but the color may be con- 
fined to the nuclei by washing with 
50-70% alcohol containing a few 
drops of muriatic acid. 
26. Grenacher. L. c. 

In 50 c. c. of 60-80% alcohol, with 
3-4 drops of hydrochloric acid, boil a 
inch of carmine for 10 minutes. Cool 

and filter. Sections stained with this 
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fluid require treatment with hydro- 
chloric acid to bring out the nu- 
clei; otherwise they are diffusely | 
stained. 

(We donot regard the last two com- 
pounds as valuable additions to our | | 30. Hoyer. 
list. ) 

27. Schneider. Ueber die Anflosung 
der Eier und Spermatozoen in 

den Geschlechtsorganen. Zool. 
Anz. 1880, Jan. 12th and 
May 24th. 

Schneider boils 45% acetic acid 
and adds as much carmine as _ it 
will dissolve. Stains with this so- 
lution direct or dilutes it to one 
per cent. 

Sele Mayer. . Ueber, die.in, der 
Zoologischen Station zu Nea- 
pel gebrauchlichen Methoden | 

zur mikroskopischen Unter- 
suchung. Mitth.a.d. Zool. 
Stat. Neapel. ii, 1-27. 

Coarsely powdered cochineal is 
left covered by 70% alcohol for several 
days. The tincture is not a strong 
dye, but selective. 

29. Czokor. Die Cochenille-Carmin- 
losung. Arch. Mikr. Anat., 
XV11l, p. 712. 

- Cochineal 7 grms., roastéd alum 7 
grms., rubbed together in a mortar. 
Add 700 c. c. distilled water and boil 
till reduced to 4oo c. c. Cool, adda 
trace of carbolic acid as preservative 
and filter till clear. The liquid is 
violet, will keep six months, when it 
may require additional carbolic acid 
and filtration. For tissues generally, 
however hardened. Excellent for the 
nuclei, which takes the color of he- 
matoxylon, while the other constitu- 
ents are stained various shades of 
cherry to dark red. (The best sub- 
stitute for ammoniacal carmine, and 
to be preferred, for staining nuclei. 
It is better than the anilins, and may 
be used for ordinary purposes in the 
place of any other dye, especially 
hematoxylon. It is particularly 
adapted for beginners, and for labora- 
tory courses for instruction. For 
large’nerves it is to be recommended 

only for staining nuclei. Nerve cells 
and their prolongations are not well 
shown. In summer, unfortunately, 
a precipitate often appears. I filter 
just before using, usually. 

Beitrage zur histologi- 
schen Technik. Biol. Cen- 
tall. i, p. 17: 

Hoyer thinks it very necessary to 

have a dry preparation of ammonia- 
cal carmine, that may be applied in 
definite proportions and kept on hand 
without deterioration. For such a 
material he takes 1 grm. carmine and 
I-2 c. ¢. strong ammonia and 6-8 c. c. 
distilled water and warms till the ex- 
cess of ammonia evaporates. It will 

| be finished when large bubbles no 

longer appear on boiling, and the 
liquid becomes a clear red. Cool 
and filter, the result will be a neutral 
solution, which is treated with one or 
two per cent. of chloral hydrate and 
may be kept and applied like ordi- 
nary ammoniacal carmine. On add- 
ing 4 to 6 volumes of strong alcohol 
a copious, bright-red precipitate falls, 
which is to be filtered, washed and 
dried. By mixing it with alcohol 
and a little glycerin and chloral hy- 
drate the alcohol will be changed to 
a paste that is also very permanent. 
Both preparations consist of perfectly 
neutral ammoniacal carmine. They 
are strong dyes and very convenient. 

(The above compounds made by 
Hoyer himself work well, and some 
of his preparations of the spinal mar- 
row sent to Privy Councillor Heid- 
enhain leave hardly anything to de- 
sire. But such as are sold in the 
market, though made by Hoyer’s di- 
rections, are far inferior to ordinary 
ammoniacal carmine). 

31. Maschke. 1882. 
Has experimented much with car- 

mine, and has made dry sodium car- 
minate. I have used this, and find 

that by a small addition of ammonia- 
cal salt (as ammonium bicarbonate 
2-5 drops in a watch-glass) it is of 
great service. 

It is to be used exactly like ammo- 
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niacal carmine for similar purposes, 
butis more convenient and has the ad- 

vantage that it may be applied in defi- 
nite quantities. Like Hoyer’s, it is 
well adapted for double staining and 
for picro carmine, and is much to be 
preferred to the commercial article 
called by Hoyer’s name. 

I add here a few carmine prepara- 

tions whose authors I can give, but 
not date and place of publication. 
Some of them are among those best 

known :— 
32. Frey. Das Mikroskop und die 

Mikroskopische Technik. 7 
Aufl., Leipzig, 1881. (In the 
3 Aufl., 1868, not given.) 

Dissolves carmine in acetic acid, 

adds water, and filters. 
33. Perls. Nach miindlicher Mitthei- 

lung an Frey. In dessen, das 
Mikroskop und die Mikrosko- 

pische Technik. 7 Aufl., 1881. 
Perls finds that the carmine now in 

market is sufficiently soluble in water 
to make a stain. (This does not ap- 
pear true of all kinds; my best is al- 
most wholly insoluble.) He recom- 
mends the following method: Car- 
mine is slowly boiled for an hour in 
water, then filtered. The filtrate is 
at first cloudy. Itis to be repeatedly 
passed through the same filter till of 
a clear red. Perls thinks it stains 
chromic acid preparations better than 
ammoniacal carmine. 

(1 do not consider the above to com- 

pare favorably with ammoniacal car- 
mine or sodium carminate, because it 
does not give clear stainings.) 
34. Rollet. 
Recommends carmine in water. 

Boils ordinary carmine with dilute 
sulphuric acid a precipitate of fer- 

mentible sugar, and a dark red mass 
C,, H,, O, is obtained, slightly sol- 
nile ig ee and aleohel: It pos- 
sesses no advantages over carmine 
(carminic acid). 
35. Ranvier. 
Recommends clearing diffuse stain- 

ings in formic acid instead of acetic 
or muriatic. (Glycerin too to 1 of 
formic acid). 

In this connection I must protest 
against the numerous objections to 
the use of ammoniacal carmine. I 
have kept concentrated solutions a 
year without mould, and have some 
that is eight years old. It is true it 
was made from the best carmine of 
the old make. The early directions 
succeed well, even with chromic acid 
preparations ; want of success is usu- 
ally due to bad manipulation or a bad 
quality of carmine. A slight addi- 
tion of ammoniacal salts (possibly 
others also) improves its action very 
much,‘and may be necessary for 
some purposes. Old ammoniacal 
carmine always contains ammonium 
carbonate or bicarbonate through ab- 
sorption of carbon dioxide from the 
air. 

Although it may seem from this 
eallcction™ that a sufficient number of 
processes for staining with carmine 
already exist, and perhaps some we 
could well dispense with, yet I will 
add one I employed long ago for 
staining the great nerves. It is es- 
pecially to be recommended when 
the material has lain too long in alco- 
hol after hardening by chromic acid, 
or after too much chromic acid, the 
carmine does not stain deeply enough. ? 

I day the sections for 24 hours in a 
1% watery solution of uranium nitrate, 
sulphate, or chloride, wash them 
well, and treat them ro to 24 hours 
with dilute ammoniacal carmine. 
The preparation, colored by the ura- 
nium salt slightly yellow or green, 
takes a dark purple; the nuclei are 
better shown than with carmine 
alone; the nerve cells and their pro- 
longations are extremely clear. This 
method may be applied to other or- 
gans, but does not for them have 
especial advantages. A purple stain- 
ing fluid may be made by adding some 
of the uranium salts to a dilute am- 
moniacal carmine solution, and fil- 
tering after some hours. This dyes 
nerves very clearly, but I prefer the first 
method. Carmine is often used for 
double staining, which see. 

[ Zo 7M continued. | f? /0 b 
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Publisher’s Notices.—All communications, re- 
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should be made payable in Washington, New York, 
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Subscription-price before April 1st, $1 per year, in 
advance. All subscriptions begin with the January 
number. After April 1st the subscription-price will 
be $1.50. 
The regular receipt of the JouRNAL, which is issued 

on the 15th of each month, will be an acknowledgment 
of payment. 

The first volume, 1880, is entirely out of print. The 
succeeding volumes will be sent by the publisher for 
the prices given below, which are net. 
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Vol III (1882) complete, $2.00. 
Vol. IV (1883) complete, $1.50. 
Vol. V (1884) complete, $1.50. 
Vol. V (1884), Nos. 2-12, $1.00. 

To Supscripers.—There are a 
few of our old subscribers who are 
disposed to take offence because their 
JOURNAL is stopped when subscrip- 
tions expire. A very little considera- 
tion will convince them that such a 
rule is a perfectly just and proper one, 
and also that, having made the rule, 
it is not reasonable to expect us to go 
all through our subscription-list and 
select certain names to be excepted 
from the operation of the rule. 

One subscriber writes that he 
‘ shouldn’t think it would pay?’ Per- 
haps it does not. Nevertheless, we 
have not time to look after the small 
number of subscribers who fail to 
renew each year. No doubt if we had 
no other work it would pay to do so. 
As it is, we assume that every sub- 
scriber who wants the JOURNAL will 
take it. 

——0 

MicroscopicaL Societres.—The 
officers and members of microscopi- 
cal societies are requested to aid us 
in preparing a list of such societies 
in the country for publication, as ex- 
plained last month. It is desired to 
make the list as complete as possible, 
but no society will be ‘entered in the 
list until we have definite informa- 
tion concerning its active existence, 
which should properly come from 
the Secretary or President. We do 
not intend to copy from any old lists, 
as it is only desired to publish the 
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| names of societies in existence each 

year. As yet we have very few re- 
sponses to our request last month. 

If the Secretaries are not sufficiently 
interested in this matter to enable us 
to make a reasonably complete list 
(which only demands a few moments 
of the time of each one), we will be 

_ obliged to postpone it indefinitely. 
) 

OBJECTIVES FOR SPECIAL UsE.— 
The wide-spread interest in the study 
of bacteria with reference to, their 
morphology and their association 
with diseases, has called forth many 
private letters to the editor inquiring 
what objectives are the most suitable 
for such investigations. In view of 
the importance of this subject to many 
readers, we propose to offer a few 
remarks in this place, but with much 
diffidence, since our personal experi- 
ence in this particular kind of exami- 
nations has been extremely limited. 

In the first place we would say 
that we-cannot understand why an 
objective of extreme angular aperture 
should be required for this work. It 
would seem that what is wanted is 
not angular aperture but extreme 
sharpness of definition, which can be 
obtained quite as well with lenses of 
moderate angular aperture. Whether 
this is true or not we are not prepared 
to assert in positive terms, but so far 
as our experience goes it seems to be 
so. Yet the fact is, that those who 
are practically engaged as investiga- 
tors prefer the high-power, homoge- 
neous-immersion, wide-angle lenses. 
For this reason we hesitate to advise 
the purchase of any others for this 
kind of work, although we can scarce- 
ly resist the impression that the ad- 
vantages of the homogeneous-immer- 
sion lenses are due in great part to 
their excellence as optical instru- 
ments, rather than to their large an- 
gle. As is well known, the use of 
oil as an immersion medium gives no 
little advantage to the maker, and 
there is no doubt its benefits are felt 
equally well in the making of lenses 
of moderate angular aperture. 
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As regards this matter it may also 
be said that it is not usual for investi- 
gators in this field 
we are aware—to use oblique light 
for illumination. The Abbe con- 

denser is used very largely, but prob- | 
ably it finds its greatest application | 
in the study of geecians of tissue, in 
which the organisms are distributed 
and stained. 

the condenser thrown upon such a 

preparation makes the tissues almost 
invisible, and causes the deeply col- 
ored bacteria to stand out with 

wonderful clearness. But this is not 

due to the angle of the objective. 
The condenser is useful in this work 

more on account of the control it 

gives over the light than for the an- 

gular illumination it is capable of giv- 
ing. If we are in error concerning 
this matter we would be glad to have 
some more practical observer correct 

us. 
As regards our own experience, we 

have yet to see anything more of bac- 

teria with a pomogencous -immersion 

lens than with a ;!; by Spencer, glyce- 
rin-immersion. What few pbsenven 

tions we have made have mostly been 
conducted on mounted specimens, and 

the Spencer 1, was carefully com- 
pared with a Zeiss ;';, without any 
noticeable difference. Yet on Am- 
phipleura the Zeiss is far superior to 
the other. 

So much for the ordinary study of 
the bacterial organisms. From this 
we may pass to a very brief notice of 
another kind of observation, requiring 
the greatest skill of the eeriier and | 

5 

objectives of the highest excellence. 
Dr. W. H. Dallinger stands almost 
alone in the thorough study of the 
life-history of certain monads. His 

opinions, therefore, are of great 

weight concerning the best objectives 
for such work. In his address as 
President of the R. M.S. of London, 
published in the April number of the 
Journ. R. M. S., he states that for 
continuous observation of monads 
he uses only dry lenses, a 7 a s!z a a 
and a =; being the favorite ones, the 

at least so far as 

A flood of light from | 

gz being chiefly used. He then says: 
‘ But beyond the work of continuous 
watching, when the opportunity pre- 
sents itself, there is the work of de- 
velopmental morphology, of discover- 
ing all the details of the adult form, 
and of thoroughly demonstrating the 
changes that ensue in the completion 
of the life-cycle. It is here that first, 
water immersion, and now, above 
all, homogeneous lenses have been to 
me of untold value.’ He has used in 
a investigations * gg N- A.-1.47, a 

Ne AG at "38, al, N. A. 1.38 and a 
a A. 150; all’ by Powell & Lea- 
land. Of all these we should infer 
that the + is regarded by Mr. Dallin- 
ger as superior to the others. This 
work of Dr. Dallinger is of the most 
refined and delicate character, involy- 
ing the detection of the extremely 
delicate long flagella with which the 
organisms are provided, as well as 
the study of the structure of their 
bodies. 
We have presented this matter for 

the consideration of those who may 
be interested, and in conclusion we 
can only say that the weight of evi- 
dence from practical observers indi- 
cates that there are advantages in the 
use of homogeneous-immersion objec- 
tives for the study of bacteria ; but 
whether these are due to the wide 
angular aperture or to excellence of 
construction we are not prepared to 
Say. 

oO 
ELeEctTric ILLUMINATION.—There 

are continually coming into notice 
new devices in lamps and batteries 
for electric illumination for medical 
and microscopical purposes. Con- 
siderable advance has already been 
made in the matter of electric illumi- 
nation applied to the microscope, as 
the pages of this JoURNAL in the past 
have shown. But it must be con- 
fessed, much still remains to be done 
before one can sit down to a micro- 
scope in his home, and turn on the 
electric light like gas-light. Perhaps 
it is too much to expect quite so great 
convenience, yet if it is to be brought 
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into general use it must be reasonably 
convenient, and it must-not be far re- 
moved from a kerosene lamp in this 
respect. It is true there are decided 
advantages in the excellence, purity 
and brilliancy of the electric light, 
which make it very desirable. 
theless, these advantages are not so 

{ 

Bleder- 

great as will induce observers to put | 

up with the nuisance of ordinary bat- 
teries. 
Among those who have been quick 

to recognize the value of the electric 
light in microscopy is Mr. Edward 

Bausch, who, in the spring of 1882, be- 
came interested in the subject, and in 
that year made use of an electric at- 
tachment at a public exhibition of | 

the Rochester Academy of Sciences 
constructed substantially like that now 
made by Messrs Bausch & Lomb. 

Later in the same year it was shown 
at the meeting of the American So- 
ciety of Microscopists, at Elmira. 

Mr. Bausch believed that his appli. 

cation of the electric light to the mi- 
croscope was new, and he therefore 
applied for letters-patent, which were 
granted May 22d, 1883. To Mr. 
Bausch belongs the credit of having 
quickly appreciated and practically 
applied a source of light which is sure 
to grow in popularity, when suitable 
batteries are devised. 

A number of different kinds of bat- | 
teries have been made already, and 
aS we may expect some of them to be 
offered for microscopical use, it may 
be well at this time to mention some 
facts about batteries in general. 

In the first place it does not seem 
to us advisable to recommend any 
battery that will not run a one candle 
power lamp at its full brightness at 
least three hours without intermission. 
This can easily be done with a large 
battery—one which exposes consider- 
able surface of zinc and carbon, and 
holds considerable fluid. Buta large 
battery of even one or two cells is 
only desirable when one can store it 
out of the way, and use it always in 
one place. 

durable small battery. This has not 
yet been accomplished, so far as we 
have heard; but there are several 
promising devices under way, which 
may lead to a solution of the problem. 
Among the large batteries we were 

well pleased with a couple of cells 
which were recently at work in Mr. 

G. S. Woolman’s establishment at 
New York. * These gave a very good 
light, which would probably Wabee 
many hours. 

Passing to the other extreme, there 
are offered very small batteries, scarce- 
ly larger than an ordinary collar-box, 

which are said to give a good light. 
Such batteries are practically useless 
for microscopical work. ‘The pro- 
duction of electricity involves the con- 
sumption of a certain amount of zinc 
and battery fluid, and a very small 
battery cannot furnish enough of 
either. The amount of electricity 

produced in a given time depends 
upon the rapidity of the chemical ac- 
tion in the battery, and this is largely 
dependent upon the extent of surface 

exposed. It seems likely that a satis- 
factory battery will be ‘made which 
will go in a box of a cubic foot ca- 
pacity, this space allowing for the re- 
moval of the zincs from the fluid 

when not in use. One can scarcely 

expect anything smaller than this 
that will be convenient for use, un- 
less new combinations of fluids are 
employed, of which we may hear 
more anon. 
We would advise all purchasers 

of batteries to be careful about choos- 
ing their lamps. There is a great 
difference in lamps of different makers, 
some requiring far more battery power 
to run them than others. The Edi- 
son lamps are good. 

NOTES. 

— Mr. R. D. Nevins, of Olympia, 
Washington Territory, has sent us some 
beautiful specimens of a marine plant 
covered with diatoms. One specimen is 
thickly spread with Arachnotdiscus, and 
the other has the same diatom and many 

The problem is, how to make a | others, including “¢hmia and Tricera- 
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tum. Readers who desire some of this 
material for mounting would do well to 
send a good preparation of some kind to 
Mr. Nevins as an exchange. 

— The first annual soirée of the Wash- 
ington Microscopical Society was given 
at the Washington High School building 
on the evening of March 24th. It was at- 
tended by a large number of persons, who 
had never before seen such a display of 
microscopes and apparatus. There were 
forty-three microscopes on the list, and 
the Bausch & Lomb Optical Company 
sent several of their new stands for ex- 
hibition, which were greatly admired. 
There is not much to be said about the 
exhibition, it being no different from 
others of the kind—a collection of fine, 
showy objects, of all kinds, along with 
some others of a more special interest, 
among which we may mention the bacilli 
of tubercle, and of cholera, and some 
very fine sections of fish-eggs made and 
exhibited by Mr. John A. Ryder. The 
printed program was far from creditable 
to the society, being replete with egregious 
blunders, such, for éxample, as ‘ Bacilli’ 
instead of Bacillus, and ‘Lepido syren’ 
instead of Lepidosiren. We trust more 
care will be exercised in this respect on 
future occasions of the kind. An abstract 
of the address of Prof. Seaman is printed 
on another page. 

— The Rev. Mr. Wolle is engaged upon 
a comprehensive work treating of the fresh- 
water algee of the United States. It will 
be illustrated with about one hundred 
plates, of the same character as those in 
his work on the desmids. About fifty 
plates are already drawn. Mr. Wolle has 
been spending a short time in Florida, 
where he has doubtless found a rich field 
for collecting alge. 

—Mr. Henry Mills recently favored us 
with a call on his way home from Florida. 
He has found sponges in the fresh-water 
streams abundant there, although it is the 
general impression that they are not com- 
mon in that state. We hope to receive 
from him an account of his sojourn there, 
before long. 

— We have received some sample glass 
slips from Messrs. Emmerich & Son, which 
they are offering at $2.00 per hundred, if we 
are not mistaken in the figures. They 
are. made of very white and clear glass, 
quite thin, and polished on the edges. 
We should say they were very good slips 
indeed. They are probably made in 
Germany. 

— We notice the Liverpool (Eng.) Mi- 
croscopical Society has adopted the new 
‘time. The council now meets at eighteen 
o'clock, they have tea and coffee at 
eighteen thirty, and the chair is taken at 
nineteen o'clock precisely. A very little 
calculation doubtless enables the members 
to reduce these figures to ordinary watch- 
time. It is quite right that scientific so- 
cieties should take the initiative in this 
matter, and if we are to have the new 
plan (which is old enough among astron- 
omers and navigators) let us aid in its 
immediate introduction. 

— At at recent meeting of the New York 
Pathological Society bayberry-tallow was 
recommended for embedding tissues for 
sections. <A writer in the Loudsvi/le Med. 
JVews in a report of the meeting says :— 

‘It is obtained from the ordinary bay- 
berry-bush, and is used by furniture manu- 
facturers for oiling the sliding surfaces of 
bureau-drawers, etc. They claim for the 
bayberry-tallow that it is cheaper and bet- 
ter than celluloidine, and far superior to 
paraffine and other kinds of wax hereto- 
fore used. A special feature claimed for 
it is non-solubility in alcohol, except when 
warmed to about the temperature of the 
body or a little above it, and hence the 
specimen may be kept indefinitely in al- 
cohol at ordinary temperatures. Another 
count to the credit of the new tallow is 
that tissues injected with it or embedded 
in it can be shaved in thinner sections 
than those allowed by other materials, and 
that on account of its firmness it allows of 
amore even cut. After making asection 
the tallow may be removed from the speci- 
men by simply placing it for a few min- 
utes in a bath of warm alcohol. The ex- 
hibitor took occasion to mention the usual 
precaution that in heating the alcohol it 
must not be held over a flame, etc. The 
specimen presented with the paper was a 
section of the smallest bronchi, which 
showed up beautifully under a low magni- 
fying power.’ 

— The old and rather worn-out contro- 
versy of monoculars vs. binoculars bids 
fair to be gone over again in the columns 
of the English Mechanic. Perhaps it is 
well to have such discussions occasionally. 
It refreshes one’s memory concerning 
many little points (microscopic in more 
than one sense), and reminds us that there 
are differences of opinion on every sub- 
ject. If any reader is uncertain which 
kind of a stand is the better, we would 
advise him to try both. : 

ae 

a a a a 2 
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—TIn addition to their objectives a new 
price-list of which was received a short 
time ago, Messrs. H. R. Spencer & Co. 
now offer two microscope stands, which 
they designate as ‘Nonpareil’ No, 2 and 
No. 4, respectively, with one-inch and 
quarter-inch objectives, for $42.00 and 
$49.00. They consider the stands to be 
‘the best low-priced stands made in the 
United States.’ 

—Mr. W. H. Curtis has favored us 
with two neatly mounted preparations of 
diatoms: one a slide of five selected and 
arranged frustules of Avachnotdiscus, the 
other a mount of some fresh-water gather- 
ing. The diatoms are well cleaned and 
the mounting is well done, but highly 
ornamental. Between two fine rings of 
bright red color surrounding the speci- 
mens a white ring is made in which the 
preparer’s name is written with a needle- 
point. Outside of this, around the edge 
of the cover-glass are dots of red and blue. 
The ornamentation is of the same kind as 
that on slides prepared by Mr. W. C. Wal- 
ker. 

— Another microbe of diseases has been 
brought to notice by the researches of 
Boniet, who has cultivated, through six 
generations, the microbe of mumps. It is 
still possible (not to say probable) that 
inoculation experiments will not fully 
sustain the supposition’ that they are 
the cause of mumps. Thus far only 
rabbits have been subjected to such ex- 
periments, and the results have been 
negative. 

— Reports of the meetings of the San 
Francisco Microscopical Society come 
to us regularly, with much interesting 
matter. The society seems to be in a 
flourishing condition. At the meeting 
of March rith, Dr. S. M. Mouser ex- 
hibited his newly acquired microtome of 
the Thoma pattern. It consists essenti- 
ally of a frame of cast-iron, on which 
slide two carriers. A large and finely- 
finished knife is clamped to one of these, 
which slides on a horizontal plane. The 
second carrier (which holds the speci- 
men to be cut) moves on an inclined 
surface. 

Professor Thoma has based the con- 
struction of this microtome upon the 
principle (first theoretically deduced, and 
then practically demonstrated) that a body 
sliding between two inclined planes and 
touching the latter at five points only will 
slide evenly and exactly over such planes 

| 
even if they be not geometrically true. 
A knife attached to such a carrier will, 
therefore, always cut perfectly parallel 
sections of an object which is elevated 
after each cut. As a practical exemplifi- 
cation of the perfection with which the 

_ above principle has been worked out in 
the Thoma microtome, it may be stated 
that it permits the cutting of serial sections 

| of well-hardened animal tissues of certain 
kinds as thin as .0o2 mm. (.00008 in.), 
and even such a comparatively coarse 
tissue as liver can, if well hardened, be 
cut to .or mm. (.0004 in.) The ability to 
produce sections of such wonderful deli- 
cacy has given a great impetus to histo- 
logical and pathological research of late. 

Mr. Breckenfeld exhibited a Graduated 
Blue-Glass Modifier, which has just been 
brought out by the Bausch & Lomb 
Optical Company. It consists of a glass 
disk revolving upon an adapter under the 
stage of the microscope. It is flashed 
from clear glass to dark blue, and one- 
half of its surface being lightly ground, 
any desired tint of field may be obtained, 
from white to deep blue, either trans- 
parent or translucent, by merely revolving 
the disk. 

— The semi-monthly meeting of the 
San Francisco Microscopical Society was 
held March 25th. Dr. C. P. Bates ex- 
hibited an ingenious and efficient warm 
stage, for use in the study of pure cultures 
of bacteria and similar minute organisms. 
A sterilized cell containing the material 
under observation is laid upon a wooden 
slide which rests upon the stage of the 
microscope. This slide has a central per- 
foration for admitting the rays necessary 
for illumination, and is heated by two 
twisted copper wires, which form a loop 
directly under the culture cell, and then, 
passing out of the slide at either end, meet 
directly in front of it, and are there again 
joined and prolonged a distance of sev- 
eralinches. The free end is made to pass 
through the perforated chimney of a small 
lamp, and by adjusting the flame of this 
along the wire the temperature of the cul- 
ture cell may be raised or lowered until 
the desired point is reached. A delicate 
thermometer, adjustable on the slide, reg- 
isters the temperature with great exact- 
ness. By the peculiar arrangement of the 
wires, the entire slide is heated with abso- 
lute uniformity, and in this respect it is a 
modification of, and somewhat of an im- 
provement upon, a warm stage recently 
described in the Journa/ of the Royal Mi- 
croscopical Society. 
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CORRESPONDENCE, 

Pollen- Tubes. 

To THE EpiIrorR :—Without entering the 
discussion, I am glad to see your article 
on ‘Pollen Tubes’ in the February issue 
of the Am. M. Micr. Journ., extending 
that courtesy to the researches of Mr. J. 
Kruttschnitt which is due to every ear- 
nest searcher forthe trueinscience. Know- 
ing somewhat of Mr. Kruttschnitt’s earnest 
work for facts, I certainly should think 
twice before speaking once on points 
wherein we might differ. 
When discussing the subject on our 

stage we should be careful not to enlarge 
the object at the other end of the tube. 
The search for truth in science calls for a 
very strong abnegation of self, and the 
same may be said of scientific discus- 
sions. 

CGr ol AYLOR.: 

NOTICES OF BOOKS. 
The Microtomist's Vade-Mecum. A hand- 
book of the methods of Microscopic 
Anatomy. By Arthur Bolles Lee. Phil- 
adelphia: P. Blakiston, Son & Co., 
1012 Walnuf street. 1885. (Pp. 424. 
Price $3.00.) 

The word ‘microtomy’ was first intro- 
duced by Mr. John A. Ryder in an arti- 
cle published in this JOURNAL last year. 
It has rapidly grown in favor, and we now 
have the microtomist’s vade-mecum, one 
of the most useful books for the working 
microtomist or microscopist in the English 
language. The aim of the book is to 
put into the hands of the worker ‘a con- 
cise but complete account of all the 
methods that have been recommended as 
useful for the purposes of microscopic 
anatomy.’ 

Part I treats mainly of the methods 
of fixing, staining, hardening, imbedding, 
injecting, etc., being a compendium of 
formulas, systematically arranged, cover- 
ing 300 pages. 

Part II is a description of special 
methods. This part is invaluable to the 
student, giving as it does the methods 
used by various investigators for special 
purposes, in a convenient form for refer- 
ence. Thus, the methods of studying 
cell-division, karyokinensis, and embryo- 
logical methods are given in chapters xxxili 
and xxxiv, at the beginning of this por- 
tion of the work. 

To render the book valuable to the be- 
ninner as well as the advanced worker 

introductory paragraphs are added to dif- 
ferent chapters, and examples to guide 
the learner in his experiments. We have 
not space for a more detailed notice of 
the work, but cannot refrain from calling 
attention to the author’s unqualified con- 
demnation of the freezing microtome for 
zoological work (p. 169). The book should 
be in the hands of every working micro- 
scopist. 

Our Living World. An Artistic Edition 
of the Rev. J. G. Wood’s Natural His- 
tory of Animate Creation. Revised and 
adapted to American Zoology by Joseph 
B. Holder, M. D., F. No Yo Aacaureny 
Member Soc. Nat. E. U. S.; Member 
Amer. Ornithologists’ Union; Curator 
of Vertebrate Zoology, American Mu- 
seum of Natural History, Central Park, 
New York. Fully illustrated with scien- 
tific accuracy. New York: Selmar 
Hess. (4° Complete in 42 parts. Price 
50 cents each part.) 

Parts 1 to 8 of this elegant publication 
have been issued. They are beautifully 
illustrated, and the descriptions of animals 
and their habits are very interesting as 
well as instructive. The work is a popu- 
lar natural history, and as such deserves, 
and will undoubtedly have, a large sale. 
The publisher states that ‘the illustrations, 
with few exceptions, have never appeared 
in an English publication before—those 
of mammals being the results of the latest 
drawings by Frederick Specht.’ The 
colored plates are from Brehm’s Thierle- 
ben, reproduced by Prang & Co. 

The work begins with an account of the 
quadrumana or monkey tribe, amd has a 
fine colored plate of gorillas and another 
of the chimpanzee, with numerous wood- 
cuts. 

The body of the work has been stu- 
diously preserved in a simple and reada- 
ble form, and the more strictly scientific 
portions have been removed to a ‘Com- 
pendium of Generic Distinctions’ at the 
end of each volume. InthisCompendium 
the reader will find a brief notice of the 
various characteristics which areemployed 
by our best systematic naturalists for the 
purpose of separating the different genera 
from each other; and by its aid he will be 
enabled to place every animal in that posi- 
tion which it is at present supposed to oc- 
cupy. 

The complete work will form three hand- 
some volumes of royal quarto size, and 
contain forty-two oleographs, eighty-four 
full-page wood engravings, and very 
nearly a thousand more scattered throug 
the text. : 



THE AMERICAN 

MONTHLY 

MICROSCOPICAL JOURNAL. 

Vou. VI. Wasuineton, D. C., Jung, 1885. 

The Microscopical Examination of 
Tea. 

Tea is the leaves of Tea strensis, 
an evergreen, native in China, Japan 
and Eastern India. <A few years ago 

teas were greatly adulterated in China, 
and more or less after importation, 

but at the present time it is not an 
easy matter to find teas adulterated 

with other leaves. The leaves that 
have been used, according to testi- 
mony more or less trustworthy, are 

the willow, elder, sloe, and many | 
others, and exhausted tea-leaves. 

Green and black teas are obtained 
from the same plant, the differ- 
ences in appearance and flavor being 
due to the methods of preparation. 
To give the leaves an attractive ap- 
pearance they are sometimes faced 
with coloring matters, such as plum- 
bago, Prussian blue, soapstone, turme- 
ric and other harmless compounds. 
Such additions cannot be regarded as 
adulterations ; but occasionally sand 
or solid particles in excessive quan- 
tity are found, obviously added to in- 
crease the weight. 

The microscopical characters of | 
the tea-leaf are such as to enable the 

observer to distinguish even small 
fragments with certainty. The leaves 

should be treated with hot water and | 

then spread out on a smooth surface, 
such as a plate of glass, and examined 
with a hand-lens to make out the ve- 
nation. This is quite peculiar in the 
tea-leaf, the veins spreading from the 
midrib, forming closed, oblong loops 
within the margin of the leaf, and ob- 
long meshes on either side of the 
midrib. ; 

The margin is distinctly toothed, 
and more or less emarginate at the 

| smaller. 

apex. Each serration ends in a short 
spine, more or less curved inwards. 

For perfectly satisfactory examina- 

tion of the microscopic structure the 

leaves require some preparation, since 
they are too thick, and too close in 

texture, to make good objects for 
study in their natural condition. 
However, one who is familiar with 
their structure can identify the leaves 

very well after they are softened in 
water and prepared in glycerin. 

The under surface of the tea-leaf 
is Shown in Fig. 14. It consists of 
numerous stomata among the curious, 

Fic. 14.—Under surface of Tea-leaf. 

irregular, outlined cells, and simple 
hairs. The upper surface bears no 
stomata, and the cells are similar to 

those of the under surface, but 
The interior of the leaf is 

made up of fibro-vascular tissue, and 

cells filled with chlorophyll, the latter 
shown at A Fig. 15. There are also 
some peculiar branched cells like that 
shown at c in the same figure. 

To study the epidermis to advantage 
it may be readily removed by boiling 
in water acidified with nitric acid. 
The epidermis is thus made to peel off 
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in large pieces, which may be stained 

and mounted in balsam, or else 

Fic. 15.—Ground Tea. 

mounted in dilute glycerin without 
staining, as we prefer. 

Another method of making the 
structure of leaves visible under the 

microscope may also be employed in 
these examinations. Place a portion 
of the leaf on a slip of glass, spread 
out flat, cover it with thin glass, and 

place a coin on top for a weight. 
Moisten it with a few drops of an al- 
kaline solution of potassic permanga- 
nate and heat carefully to boiling. 

Wash with water and then let a few 

drops of hydrochloric acid flow under 
the cover-glass, to dissolve the oxide 
of manganese which was formed in 
the tissues by the previous boiling. 
Then wash again with water. The 
protoplasm is thus destroyed, and 
only the more firm cellulose mem- 

branes remain, showing perfectly the 
structure of the leaf. 

Still another method is to carbo- | 

nize the leaf by heating it, covered 
with thin glass, weighted as before, on 
a strip of platinum. Theash thus re- 

maining retains the form of the leaf. 

To detect the facing on the leaves 
it is only necessary to examine them 
dry by reflected light, when the mi- 
nute particles will be readily seen 
under a low-power. By boiling the 
leaves in water the particles of mi- 
eral matter are detached, and on 
standing will sink to the bottom as a 
fine sediment, which may be ex- 
amined. 

Microscopical Exhibits at the New 
Orleans Exposition. 

BY L. W. CHANEY, JR. 

The display of microscopical appa- 

ratus which the exposition called forth 
| was not a little disappointing—not in 

the quality of the exhibit, but in its 
extent. But two firms made exhibits 
of microscopes and apparatus of suf- 
ficient importance to challenge atten- 

tion. There may have been others, 
but four Weeks of diligent search 
failed to reveal them. ‘The firms re- 

ferred to were the Bausch and Lomb 
Optical Company and the McIntosh 
Galvanic Company. The first-men- 
tioned doubtless manufacture the full- 
est line of optical goods of any firm 
in this country. Their exhibit, al- 

though unfortunately placed and too 
crowded to show to the best advan- 
tage, was of great interest and excel- 
lence. Their stands are as a whole 
good representatives of what has been 
called the American model. They 
have neither the clumsy complication 

of some of the large English models 
nor the severe plainness characteristic 
of the Continental forms. There is 

doubtless an evolutionary process go- 
ing on in this matter by which we are 
attaining the form best suited to our 
needs. Their ‘ universal’ stand par- 

ticularly attracted attention. It seems 
in many respects to deserve its name. 

It may be reduced to a simplicity 
which would almost command the 
approval of the admirer of German 
style, and at the same time is capable 
of development in various ways which 
add much to the ease and rapidity of 
manipulation. The glass stage and 

slide-carrier, which may be applied 
to this and other stands, is an admira- 
ble contrivance. It has one marked 

advantage over the forms held down 
_ by ivory points, in that it maintains 

its position much better when the in- 
strument is placed horizontal. 

At the time of my visit they did not 
have a full display of objectives, the 
homogeneous-immersion series not 
being represented. As they claim 
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| 
much for their objectives of this | represent an upward movement of 
class, | was’ disappointed at not be- | the screw of 5,455 of an inch. It is 
ing able to test the performance of thus easy by the clicks of the catch 
some of them. The best test of an | to determine the thickness of the cut 
optician’s skill is the making of thor- section. The triangular, prismatic 
oughly good lenses which can be sold _ block carrying the knife moves along 
at moderate prices. Judged by this _ the side of an upright rising from the 
test, the Bausch and Lomb Company centre of the bed. It is held steadily 
have achieved a gratifying success. in place by a weight fastened to the 
Having used their ‘ student series’ end of a bent arm “extending over the 
side by side with similar objectives side of the way. This thiows the 
of foreign make, I am convinced that centre of gravity below the way and 
it is scarcely possible to secure more gives great steadiness. For some 
satisfactory work for the same price, reason this feature has been aban- 
and that it is very possible to get  doned in the later forms. 
poorer. Whether the extreme delicacy of 
Much more might be said of their work possible with the Thoma mi- 

general exhibit, but there was one crotome can be secured with this can 
feature worthy of special attention. | only be settled by trial. So far as 
I refer to their new ly-produced mi- can be judged by observation with- 
crotome. This is almost a new de- out experiment good services may be 
parture in this country, but one other expected from the Bausch and Lomb 
maker having attempted the produc- machine. It would seem desirable 
tion of such a machine. The model | that metric units should be used in 
shown at New Orleans was a tenta- their micrometer screw, since not a 
tive one, and has since been much | few American students already find 

modified and improved. It differs | metric expressions more readily in- 
from the foreign model most familiar | telligible than fractions of the inch. 
in this country in that the object- | The McIntosh Galvanic Company, 
holder hasa 
vertical mo- 
tion, im- 
parted by a 
micrometer 
screw work- 
ing in the 
bed of the 
machine, 
instead of 
moving up- 
on an in- 
clined plane. 
The object- 
holder isi 
firm, and 
has univer- 
sal motion 
on three ax- 
es. The mi- 
crometer 

screw is actuated by a large head of Chicago, have a large exhibit of 
or wheel, upon whose edge are their manufactures, including Dr. 
notches into which a catch falls. McIntosh’s projection microscope. 
These notches are so spaced as to | | ‘The accompanying cuts give an idea 

le 
i 5 

Fic. 16.—Dr. McIntosh’s Projection Microscope. 
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of the arrangement of parts, and of 
the appearance of the instrument 
when arranged as an ordinary stand. 
Dr. McIntosh has spent most of the 

winter in 
New Orleans 
and has had 

a place fit- 

ted up in the 
space occu- 

ws 

pied by his exhibit in which to show 
his instrument. I spent a pleasant 
hour with him, and came away with 
an impression that the resources and 
adaptability of projection were not 
fully comprehended as yet by micro- 
scopists. For the making of draw- 
ings it is greatly to be preferred to 
the camera lucida in any form, while 
for continuous study of a preparation 
it has a double advantage in giving a 
larger field than can be viewed with 

_ the eye-piece, and being much less 
| wearisome to the eyes. 

Aside from the exhibits mentioned 
_ above, the only ones interesting to mi- 

croscopists are the photo-micrographs 

taken by Dr. Woodward and 
Dr. Sternberg. These include 
all the common test objects 

and = matny 

histological 
and patho- 
logical speci- 
mens. The 
clear defini- 
tion and gen- 
eral excel- 
lence ofthese 

productions 
are worthy 
of all praise, 
show what 

can be done 
in this line, 

and justify 
what seemed 

presumption 

before the 
attempt was 

made. To 
secure pic- 
tures as good 
as some of 
these with an 
amplifica- 

_tion of 6,000 
- diameters is 
no small 

achievement 

of skilful and 
delicate ma- 

Fic. 17.—MclIntosh Galvanic Company’s Microscope. 
nipulation, 



1885.] MICROSCOPICAL JOURNAL. 105 

A Collecting Bottle. 
We illustrate this month a device 

for collecting, which was described 
more than a year ago in the Journal 
of the Royal Microscopical Society, 
but which was crowded out from our 
columns at the time. The apparatus 
scarcely requires any description. It 

Fic. 18.—A Collecting Bottle. 

consists ot a light wire frame covered 
with muslin, made to grasp the neck 
of the bottle. . It is attached to a rod 
or walking-stick. The wire keeps 
the muslin stretched, which is a 
great advantage, as those who have 
had experience in collecting will 
readily understand. 

For the benefit of those who have 
not had experience in collecting it 
may be said that the organisms in 
pools of water are usually found in 
greatest abundance living among the 
vegetation along the borders and at 
the bottom, or in the masses of algz 
which float on the surface. They 
should be secured by scraping along 
the plants and washing the finds 
down into the bottle, from which | 
they are easily transferred to smaller | 
vials for convenience. 

) 
Orthocarpus Purpurescens. 
The seeds of Orthocarpus pur- 

purescens possess marked character- 
istics of interest to the microscopical 
observer. The plant which furnishes 
them is a native of California, where 
it appears in early spring, usually in 
large patches. The genus Orthocar- 
pus belongs to the family Scrophu- 
lariacee and is represented by nine 
or more species in California. Of 

these O. purpurescens is one of the 
largest and most showy. It is a low 

plant about six inches high, usually 
strict but sometimes branching and 
bearing a spike of small crimson’ 
flowers and colored bracts. The 
blossoms are much visited by insects 

for the sake of the contained nectar. 
The ripened seeds 

are shaped like a 
truncated coneabout 

0.75 mm. broad and 
1.25 mm.-Jonp., Tt 
is at once observed 

that they present a 
punctated appear- 
ance. and in certain 

positions reflect 
light strongly. 

, Placing some of 
the seeds in a shallow cell on an ob- 

_ ject slide, and transferring the same 
to the stage of the microscope, we ex- 
amine them by reflected light, with a 
three-inch or two-inch objective. Be- 
hold, a revelation! That which we 
saw glitter is a latticed capsule, re- 
minding us of the Radiolaria, and the 
seed itself is a plummet-shaped brown 
body safely lying within. If some of 
the seeds are comparatively green we 
may see that some of the interstices 
are yet closed by a thin membrane. 

Examining by various methods of 
illumination we discover that a charm- 
ing effect is brought out by the dark 
ground illumination. The latticed 
network inclosing the seed now shines 
like crystal. This resemblance is 
enhanced when on trying the polari- 
scope we find that the capsule acts on 
polarized light. The use of a suit- 
able selenite is desirable. This reac- 
tion to polarized light appears to 
prove that the trabecule of the cap- 
sule are largely composed of silica. 
What purpose the capsule may sub- 
serve remains as yet unknown. 

Few, if any, seeds can equal these 
in varied microscopic interest, and 
they are heartily commended to all 
observers. EDWARD GRay. 

[We have received a beautiful pre- 
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paration of these seeds from Dr. 

Gray, such as he is offering in the 

Exchange column. The lattice-work 
capsule is beautifully shown under a 
2-inch objective, and, makes a most 
attractive object for exhibition.—Ep. | 

O 

Staining Tissues in Microscopy.*— 

BY PROF. HANS GIERKE. 

[Continued from p. 94. | 

HEMATOXYLIN, EXTRACT OF LOG- 

WOOD. 

36. Waldeyer. Untersuchungen iiber 
den Ursprung und den Verlauf 
des Achsencylinders bei Wirbel- 

thieren und Wirbellosen. Henle 
und Pfeufer’s Zeitschr. f. ratio- 
nelle Med.f03. Rethe: Bd. xx, p. 
200. 

Waldeyer tried to stain the central 
axis of nerves with carmine and ani- 
lin and also with logwood, alkanet 

and Brazil wood. He obtained good 
results only withalkanet. The watery 
extract of both dye-woods stained too 
deeply, and did not differentiate the 
axis. 

37. Bohmer. Aerztl. Intelligenzb. 
. gf: Baiern, 18655, No. 38: 

1. Hematoxylin in crystals, 0.35 
gm.; absolute alcohol, 10.0 em. 

Dark brown fluid; does not spoil. 
2. Alum, 10 gm.; distilled water, 

30.0 gm. 

Add a few drops of No. 1 to No. 
2, according to the strength desired. 
The result is a deep bluish violet 

fluid. The first solution improves 

with age. The mixture should be 
made three or four days before using. 

and exposed to the light, or it will 
stain too darkly. The fluid keeps 
well, but requires filtering in sum- 
mer. It dyes specimens hardened in 

chromic acid as well as in alcohol, 
but requires care to prevent over- 
staining. If this: happens, acids— 
especially acetic acid—may be used 
to wash out the excess of color, but 

* From the Zeitschrift fir wissenscha/tliche Mi- 
kroskopie. Translated for this JourNAL by Prof, 
Wm. H. Seaman, M. D. 

41. Lawson Tait. 

preparations thus treated are less per- 
manent, and in the course of years 
some bleaching takes place, espe- 
cially when chromic acid has been 
used. 

38. Frey. Die Hematoxylin farbung. 
Archiv. mikrosk. Anat., Bd. iv, 

P- 345: 
Frey recommends Bohmer’s fluid. 

For preparations hardened in chromic 
acid, potassium bichromate, or copper 
sulphate the alum may be omitted ; 

the alcoholic solution of hematoxylin 
is merely diluted with water. Frey 

thinks the action on chrome prepara- 

tions is similar to that of Leykauf’s 
ink. (See Wagner’s Chem. Tech- 
Hols, 3) Aufl, p, 532.) 

39. Merkel. Der quergestreifte Mus- 
kel. Arch. mikrosk. Anat., Bd. 
IK, Po ZOR« 

The double refracting portions of 
muscular tissue stain readily with ex- 
tract of logwood ; other parts remain 
uncolored. 

40. Arnold. Logwood as a staining 
material for animal tissues. 
Quart. Journ. Micr., 1873. p. 
86. 

Rubs up logwood with three times 
as much alum, digests in water, and 
adds one-fourth as much 25% alco- 
hol. (Can only take the place of 
Boéhmer’s fluid when no crystals are 
to be obtained.) 

Journ. of Anat. 
and Physiol., vol. ix, p. 250. 

Recommends that preparations 
stained with hematoxylin should be 
treated with 4% nitric acid. The 
nuclei will then show brown on a 
cherry red ground. (Preparations 
thus treated soon bleach out.) 

42. Kleinenberg. In ‘ Grundzuge 
der Entwickelungsgeschichte 
der Thiere,’ by’ Foster and 
Balfour. Leipzig, 1876. 

Three solutions are to be made :— 
1. Saturated solution crystallized cal- 
cium chloride in 70% alcohol, to which 
add as much alum as it will dissolve. 
2. Saturated solution of alum in 70% 
alcohol. Mix 2 with 1 in the pro- 

iiss hacks. ee 
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portion of 8 to 1. 3. Concentrated 
solution crystals of hematoxylin in 
alcohol or in No. 1, and add a few 
drops as required to the mixture of 
rand 2. (Especially recommended 
for embryos, and very satisfactory.) 

43. Alleyre Cook. Note on logwood 
staining solution. 
Anat. and Physiol., vol. xiv, p. 
140. 

Extract logwood, 6 pts. ; alum, 6; 
copper sulphate, 1 pt. ; water, 4o pts. ; 
thymol, a small crystal. 
first three well in a mortar, add water 
to a thin paste, stir occasionally for 
two days, filter, and add the thymol 
to preserve it. 

Rub the | § 1110 
| jects less distinct and transparent. ) 

drop. Too much causes a precipi- 
_ tate, and the alumed glycerin must 
_ be added to clear up; filter and set 

in the light for some weeks, till no 
smell of alcohol is perceptible ; filter 

_ again, and it is fit for use, and will 

The solution acts on material fresh | 

and hardened in alcohol. For chro- 
mic acid preparations use eight drops 
of the above tincture to 120 of water | 

and one of a 1% solution of potassium | 
bichromate. For mounting in balsam | 

wash well in absolute alcohol to pre- 
vent bleaching. . 

(Bleaching will occur more or less. 
The solution of bichromate is too 

weak to be effective. The dilution 
is I to 130,000.) 

44. P. Mayer. Ueber die in der 
Zoologischen Station zu Nea- 
pel gebrauchlichen Methoden 
zur mikroskopischen Unter- 
suchung. Mitth. d. Zool. Stat. 
Neapel, Bd. iv, p. 1. 

Kleinenberg’s method is highly rec- | 
ommended and is modified slightly by 
adding one volume ofstrongly-concen- 
trated solution calcium chloride and 
alum in 70% alcohol to 6-8 of spirit 
of the same strength. To this is added 
as many drops as required of a solu- 
tion of hematoxylin crystals in abso- 
lute alcohol. 

45. Renaut. Sur le mode de pré- 
paration, etl’emploidel’éosine, 
et de la glycérine hematoxy- 
lique en histologie. Arch. de 
Physiol., 1881, p. 640. 

A thick neutral glycerin is satu- 
rated with alum, and about one- 
fourth as much of an alcoholic solu- 
tion of hematoxylin added drop by 

‘ 

Journ. of ee. : 
mounting fluid. 

_ of 70% alcohol. 

keep well. It dyes in five to ten min- 
Renaut uses a few drops as a 

(We find the color leaves the fluid 
and goes into the preparation, which 
is therefore very good. At first, how- 

ever, the uniform color renders the ob- 

46. Dippel. Das Mikroskop, 2 Aufl., 
Epose:. Bd. i,/p. 719, 

Kleinenberg’s method is herein sim- 
plified. A saturated solution of chlor- 
aluminium is diluted by 6-8 volumes 

Alcoholic solutions 
are recommended. <A mixture of al- 
cohol, alum, and hematoxylin solu- 

tion diluted with 50-70% alcohol or 
water is also described. 

47. Friedlander. Mikroskopische 

Technik. Berlin, 1882, p. 43. 
A process similar to Renaut’s is 

here described, which only differs by 
the use of determined volunfes, as 
follows: Hematoxylin, 2.00; alco- 
hol, 100.00; distilled water, 100.00 # 
glycerin, 100.0; alum, 2.0 gm. 

(Hematoxylin is very much used 
in double staining, which see.) 

48. Rindfleisch. 
Uses concentrated watery solutions 

of hematoxylin and alum. Pour the 
first into the second. 

re) 

The Sizes of Blood-Corpuseles. 
Professor Theodore G. Wormley, 

in the new edition of his work, gives 

| the following sizes of blood-corpus- 
cles, as measured by himself and 
Professor Gulliver. We have only 
copied the sizes for mammals and 
birds. It will be seen that, with 
three or four exceptions, the sizes 
obtained by the two observers are 
practically the same: 

Mammals. Wormley. Gulliver. 
Man, . I-3250 1I-3260 

| Monkey, 1+3382 1-3412 
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Mammals. Wormley. Gulliver. GULLIVER. 

Opossum, » 1-3145 13557 Birds Fenn SP aae 
Guinea-pig, I-3223 1-3538 ae 2005 1-3369 
Kangaroo, I-3410 I-—3440 parrow 2140 1-3500 
Muskrat. es, gee pm 1736, Boas 
Dos:”’. . 1-3561 1-3532 | The subject of minute measure- 
Rabbit. 1-3653 1-3607 | ments was discussed in an interest- 

Rat, . . I-3652 1-3754 | ing manner in an address before the 
Mouse, . 13743 1-3814 | Microscopical Section of the A. A. 
Pig, . 1-4268 1-4230 A. S. last year, an abstract of which 

Ox: I-4219 1-4267 | was published in this JOURNAL, vol. 
Horse, I-4243 1-4600 | V, p. 181. 
Gat. I-4372 11-4404 The slight differences in size accu- 
| O} | cee 1-4384 1-3938 | rately given in this table are not 

-ratialos iy. I-4351 1-4586 | always appreciable under modern 
Wolf, (prairie), I-3422 1-3600 | amplification, but under a power of 
Bear, (black), 1-3656 1-3693 | 1,150 diameters ‘ corpuscles differing 
Plyeaal seule . 1-3644 1-3735 | by the 1-100000 of an inch are readily 
Squirrel, (red). I-4140 1-4000 | discriminated.’ For the conclusions 
Raccoon, . . I-4084 I-3950 of Prof. Wormley as regards the 
Elephant, 1-2738 1-2745 | possibility of identifying blood of dif- 
Leopard, . . I1-4390 1-431g9 | ferent animals, the reader is referred 
Hippopotamus, 1-3560 1-3429 | to the brief review of Micro-Chemis- 
Rhinoceros, . 1-3649 1-3765 | try of Poisons, which will be found 
Tapir, I-4175 1-4000 | in another column. 

ion, -. I-4143 1-4322 ose 
— —A? 

We anid a a Provisional Key to the Classifica- 
Ao 1-3620 1-4ooo | tion of Algw of Fresh Water.— 
Ground- -squirrel, I—4200 : 
Bat, . 1-3966 I-4173 [Continued from page 74. | 

Sheep, I-4912 1-5300 | Famzly Il. PRorococcacE# Kirch- 
Ibex, 1-6445 ner. 

Goat, wale 1-6366 Vegetative cells without cilia, sin- 
Sloth, FS te 1—2865 gle or united in ceenobia. Propaga- 
Platypus, (duck: billed). I~3000 | tion by copulation of swarm-spores, 
Whale, . I-3099 | or by unsexual zoospores. No vege- 
Capybara, . 13164 I—3190 | tative division. 

Seal, , : 1-3281 a. The individual cells do not re- 
Woodchuck, 13484 | main united, but live separately, or 
Muskdeer, . 1~12325 | at the most, in families of irregular 
Beaver, 1~3325 | form. (EREMOBL&.) 
Porcupine, . eae? 3 2.6G 5 i 
Ll { Long diam. I-320I1 1-3361 Synopsis of Genera. 

ama - ; 
l Short ‘¢  1-6408 1-6229 | Cells single, angular, angles some- 

Genel { Long diam. 1-3331 1-3123 times produced, slender, radiate. 
l Stat me 1-5 280 1-5876 Polyedrium, os 

WORMLEY. GULLIVER Cells single or in masses, starch-grain 

ikdie Lede ae Fn Biecdik and vacuole. Protococcus, 32. 
Chicken, 1-2080 1-3483 1-2102 1-3466 | Cells green, irregular in shape, within 
Turkey, 1-1894 1-3444 1-2045 1-3599 water-plants—endophytic. 
Duck, ~ I-1955 1-3504 1-1937 1-3424 Chlorochytrium, 33. 
Pigeon, 1-1892 1-3804 1-1973 1-3643 ‘ u 
Goose, . or ae fie 18361-3839 Cells oval or elongate, attached by a 
Quail, 2347 1-3470 pedicel. Charactum, 34+ 
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Cells like Characeum, contents con- 
tracted into a ball. 

Hydrianum, 35. 
Cells stiptate, in tufts. ,Codzolum, 36. 
Cells cylindrical, curved, free. 

Ophiocytium, 37. 

6. Individual cells united in a coeno- 
bium-like family, which, however, dif- 
fers from a true cenobium, in that their 
cells are not all of one and the same 
generation. Zoospores by simulta- 
neous division. (PSEUDOCG:NOBI. ) 

Synopsis of Genera. 

Elongate cells, spreading from end of 
mother-cell, forming tree-like fami- | S¥aurastrum. 
lies. Sctadium, 38. 

c. Individual cells united in caeno- 
bia, or families of definite form, pro- 
duced by the growth of daughter-cells 
of one and the same mother-cell. 
These plants differ from the multi- 
cellular alge in that the single cells 

show no vegetative division. (CaNo- 
BL.) 

Synopsis of Genera. 

Elongate cells in series of 2-8 side by 
side. Scenedesmus, 39. 

Ceenobium globose, solid; cellsangu- 
lar, two spines at angles. 

Sorastrum, 40. 
Cells half-moon shaped, convex mar- 

gins joined in coenobia of 4-8. 

Ceenobium spherical, hollow, cells in 
a single reticulate layer near the 
surface. Calastrum, 42. 

Ceenobium flat, round or oval. 
Pediastrum, 43. 

Ceenobium a net, formed of cylindri- 
cal cells placed end to end forming 
the meshes. Hydrodictyon, 44. 
Genus of doubtful value omitted 
(combined with Characeum, 34):— 

Flydrocytium. 

a. EREMOBIL&. 

31. Genus Polyedrium Nageli. 
Cells single, angular, free swim- 

ming, three or more angled, the cor- 
ners lying in one plane, or tetrahe- 
dral; contents chlorophyll-green, 
often with red spots. 

Propagation by gonidia, 3-4 form- 
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ing of the contents of one mother-cell, 

which pass out through an opening 

in the wall, covered with a delicate 
envelope and grow separately. 

Apparently some of the species 
here placed belong in the develop- 
ment-cycle of ceenbbian protococca- 

' cee, and correspond to the so-named 

polyedern of Hydrodictyon observed 
by Pringsheim, from which, by free : ee ou 
cell formation, new  hydrodictyon- 

| nets develop. 

[Some of the forms bear close re- 
semblance to certain desmids, especi- 
ally to members of the large genus 

Their mode of pro- 
| pagation is quite different. ] 

32. Genus Protococcus Agardh. 
Cells spherical, not, attached, sin- 

gle or in irregular masses, with green 
or red contents, a starch granule and 
vacuole. Zoospores formed by suc- 
cessive binary division. 

[ The appearance of Protococcus is 
so very much dependent upon condi- 
tions, that it is not possible here to 
describe its many transformations. 
When in the water the cells may be 
actively swimming about, but most 
frequently it will be recognized as a 
thin, powdery layer of cells, or, in 

_the presence of abundant moisture, 

_ tinous envelopes. 
Selenastrum, 41. | I 

the cells may be surrounded by gela- 
It occurs on bark 

of trees, damp walls, etc., and seems 
to be not unfrequently confounded 
with Pleurococcus, which is found in 
similar places. It is, indeed, doubt- 
ful if the two genera are distinct, al- 
though Pleurococcus is seldom ob- 
served except in the vegetative con- 
dition, while Pvrotococcus is more 
ready to pass into the motile condi- 

| tion in the presence of water. 

It is more than probable that many 

of the plants included in this genus 
belong to the life-cycles of higher 
alge. |} 

33. Genus Chlorochytrium Cohn. 
Endophytic plant. Cells spherical, 

oval, kidney-shape, or 2— 3— multi- 
lobed, single or in groups in the in- 
tercellular space of the parenchyma 
of water-plants. Numerous zoospores 
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are produced from the chlorophyllous 

contents, which escape through tubu- 

lar projections, either into intercellular 
space or the surrounding water. Rest- 

ing cells with thick walls have been 
observed. 

[These plants have been found in 

Lemna and Ceratophyllum. They 

have not been observed in this coun- 

try. | 
34. Genus Charactum A. Braun. 
Cells always with one end attached, 

usually with a pedicel, of various 
forms. Propagation by zoospores 

‘formed by successive binary division 
within the mother-cells, escaping 
singly through a lateral opening in 

Tae cell-wall. 
[The cell-contents are homoge- 

neous or granular, finally breaking 

up into numerous oblong zoospores 
with two cilia, which fill the cell. 

When they escape they make their 

way to some plant in the water to 

which they become attached and grow 

into new plants like the parent. 
The Genus ffydrocytium <A. 

Braun seems not to differ in any way 

from Characeum, and we_ have, 

therefore, omitted it. Rabenhorst 
describes a peculiar stellate arrange- 
ment of the zoogonidia, in which a 

number of the motile cells are united 

together by their ends in a radiate 
manner. | 

35. Genus Hydrianum Rabenhorst 
Cellsas in Charactium, but contents 

at first homogeneous, afterwards con- 
tracted into an ovoid green body, from 
which, by oblique division, 2-4-8 

short zoogonidia are produced, each 
with two. cilia, which escape by a 
terminal aperture. 
[This genus may well be included 

under Cyanciee. 
36. Genus Codzolum A. Braun. 
Young cells obovate, later cylin- 

drico-subclavate, stiptate, aggregated 

in tufts ; contents green, finely granu- 
lar, with numerous starch-granules. 

Propagation by zoospores and rest- 
ing spores (hypno spores. ) 

[ This genus is found in both fresh 
and salt water. ] 

37. Genus Ophiocytium Nageli. 
Cells cylindrical, straight or vari- 

ously curved, usually one end attenu- 
ated to a short, stem, contents green, 
usually with red or reddish-yellow 
spots. 

Propagation by zoospores formed 
by the simultaneous subdivision of 

the contents, which pass out and be- 
come distributed. 

[The curved forms of the older 
cells enable this genus to be readily 
recognized. The young cells are 
short, and often attached. Later they 

become much curved in half-circles, 
or s shaped. ] 

6. PSEUDOCGENOBIA. 

38. Genus Scztadzum A. Braun. 
Family of cylindrical or somewhat 

curved cells, united by short stems; ° 

on the ends of the older cells the 

daughter-cells stand fan-like, and this 
arrangement is repeated with the 
daughter-cells, making a_ tree-like 
growth. 

Propagation by elongated zoo- 
spores, formed by division of the con- 
tents, usually into six parts, which 
escape through the end of the cell, 
the top being thrown off like a lid. 
They Pecome, attached at the summit. 
of the cell, and there grow, produc- 
ing the characteristic form of the 
plant. 

[The intimate connection between 
this genus and Ophdocytium will be 
readily seen. In one case the zoo- 
spores separate, in the other they 

grow together about the end of the 
mother- -cell.] 

. CaENOBLE. 

is! eae Scenedesmus Meyen. 
Cells elongate, polymorphous, often 

with spine- like projections at the ends, 
joined by their sides in series of 2-8. 

Propagation by gonidia formed by 
division of the contents of a mother- 
cell. These arrange themselves within 
the latter in the form of a new cano- 
bium. 

[A very common genus, of con- 
siderable interest from its close rela- 
lion to H/ydrodictyon in regard to 
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the process of forming new families 
within the mother-cells. ] 

40. Genus Sorastrum Kutzing. 
Cenobium globose, solid within, 

formed of 4-8-16 or more radially 
arranged, wedge-shaped, or com- 

pressed-cuneate cells, with sinuate or 
concave margins and bifid at the cor- 
ners. Propagation unknown. 

[This genus resembles Stazroge- 

nia, and is usually placed near to it 
in systematic works. Kirchner, how- 
ever, places this genus here, probably 
because of the definite character of 

the ceenobium. | 
41. Genus Selexastrum Reinsch. 
Cells semilunate or almost sickel- 

shaped, joined together at the middle 
of the convex surfaces, in spherical 

families of 4-8 cells. Propagation 
unknown. 

[It is by no means certain that this 

genus is not more closely associated 
with Raphidium, (5,) but the ar- 
rangement of the cells in families, 
although somewhat variable in dif- 

ferent species, is rather more definite 
than in Raphidium. | 

42. Genus Celastrum Nageli. 
Cenobium spherical, hollow, 

formed of a single layer of cells, with 
clear spaces interspersed between 
them. Cells angular by mutual pres- 
sure or spherical. 

Macrozoospores form a new caeno- 
bium within the mother-cell, which 
is set free by rupture of the latter. 

43. Genus Pediastrum Meyen. 
Ceenobium flat, disk-like, formed 

of 8-16-32 cells. Cells angular, 
those in the periphery truncate at 

the base and dilated outwards,notched 
in the middle of outer margin. 

Propagation by micro- and macro- 
zoospores. Macrozoospores formed 
by repeated division of one cell of the 
family. They come out from the 
mother-cell enclosed in an envelope, 
within which they arrange them- 
selves, after they have come to rest, 
into a new cenobium: The micro- 
zoospores form in the same way, but 
in greater number, escape from the 
mother-cell, and swarm about in the 

water; nothing further is known of 
them, but they probably conduct 
themselves like those of flydrodic- 

fyon. 

q [| Pedtastrum resembles a round or 
oval desmid, but it differs in being 
made up of several distinct cells form- 
ing a coenobium. | 

44. Genus Hydrodictyon Roth. 
Ceenobium consisting of many 

large, cylindrical cells, so united by 
their ends as to form a closed net of 
numerous polygonal, usually pento- 
ganal meshes. 

Propagation by macro- and micro- 

zoospores. Macrozoospores _ pear- 
shaped, with two cilia in great num- 
ber within the mother-cell, where 
they remain for some time in active 
motion, then join together and form 
a net like the parent, which escapes 
by the solution of the cell-walls, and 
grows to a large size. 

Microzoospores form in like man- 
ner in great numbers within a mother- 
cell (as many as 30,000), each with 
4 cilia. They escape through a late- 
ral opening, swarm about, and may 

copulate. After copulation they come 
to rest, and form spherical cells, re- 
sembling Profococcus. After a long 
time, and dessication, their contents 
produce 2-5 large swarm-cells with 2 
cilia, which escape, and after swim- 

ming about come to rest. They then 
grow to large, angular, irregular cells, 
with points or horns at the angles 
(polyedern Pringsheim), which pro- 
duce new nets by division of their con- 
tents, in the same manner as in the 
propagation by microzoospores. 

[The nets of Flydrodictyon may 
grow to a length of 12 inches or more. 

They are common in ponds almost 
everywhere, most abundant in June 
and July. ] 

Family Wl. Votvocace# Kirchner. 

Vegetative cells during their entire 
life in motion, by means of cilia. 
Propagation sexual, or by copulation 
of swarm-cells, or asexual. 

In accordance with present knowl- 
edge the family is divided into— 
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a. Genera with only asexual propa- 

gation. 
6. Genera with sexual propagation. 

In making this convenient division, it 
should be understood that the distinc- 

tion is not regarded by the present 
writer as having the slighest perma- 
nent value. It Swill be observed that 
as here used the term sexual propa- 
gation applies only to propagation by 
means of male and female cells, the 

former (antheridia) giving rise to 
spermatozoids ; the latter to oogonia, 
which are fertilized by the spermato- 

‘zoids. 
It by no means follows that this is 

the only process of sexual propaga- 

tion among these alge. It may be 
said, and with considerable reason, 
that the conjugation and fusing to- 

gether of microgonidia, as in the 
genus Chlamydomonas, for example, 
is a true sexual process; indeed, we 

have so designated it in several in- 
stances, for want of a better term. 

Nevertheless, we are rather inclined 
to regard this process as a sort of 

parthenogenesis, although there are 

observations which tend strongly 

different view. 

A.—Propagation Asexual. 
Families of spherical or tabular 

form; in some cases the cells of the 

family separate from each other and 
each one swims free, like swarm- 
spores of the confervas. 

Propagation by pairing of the 

swarm-cells, or asexual by partheno- 
gonidia or unsexual swarm-cells. 
The copulation of the swarm-spores 
has been certainly observed in two 
genera, but in some other genera 
swarm-spores of two kinds, macro- 
and microgonidia have. been seen, 
which indicate a not yet observed 
copulation of the micro-gonidia. 

Synopsts of Genera. 

Cells single, motile. 
Green, centre red, envelope 

widely extended from plasma. 
Chlamydococcus, 45. 

Green, envelope close. 
Chlamydomonas, 46. 

toward a 

Cells in motile families. 
Family spherical, 8 spindle-shape 

cells in hyaline sphere. 

Stephanosphera, 47- 
Family flat or tabular, 4-16 cells 

in hyaline env elope. 
Gontum, 48. 
cells brown- 

2-32 in 
Family spherical, 

ish, wedge-shape, 

berry-like mass, within hya- 
line envelope. Synura, 49. 

Family spherical, cells angular, 

in berry- -like mass, within 
hyaline envelope. 

Pandorina, 50. 

Genus of doubtful value omitted. 
Spondylomorum. 

45. Genus Chlamydococcus A. 
Braun. 

Families do not remain united after 
their growth from one mother-cell, 
but the individual cells (macrogo- 
nidia) separate. ‘These are spheri- 
cal, covered with a cellulose mem- 
brane, which is commonly somewhat 
widely separated from the plasma 
(mantel-like), with green, in the 
middle red, contents. the anterior end 
colorless, pointed, with 2 flagella ; 
the plasma-body usually attached to 
the membrane by gelatinous exten- 

sions. 
Sexual propagation unknown. 

Asexual multiplication of “two . 

kinds :—1. By macrogonidia 2-4-8 

from a mother-cell, w ried come to 
rest and after a period of dryness 
divide ak 2-8 swarm-cells, with 2 
flagella. By repeated division of 
one ee ee a large number of 
microgonidia are formed, with 2 cilia, 
of red or dull green color and with a 
redspot. These (perhaps after copu- 
lation) come to rest. 

[ The so-called redsnow, commonly 
known as Protococcus nivalis or Ha- 
matococcus nivalis, is now placed 
in this genus as Ch/lamydococcus 
nivalts. | 

46. Genus Chlamydomonas Ehren- 
berg. 

Families do not remain united, but 
the individual cells separate. These 
(macrogonidia) are similiar to those 
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of Chlamydococcus, oval or round, 
with a closer envelope, entirely green 
contents, a starch-granule, 2 vacuoles 
and 2 cilia. 

Sexual propagation by copulation 
of microgonidia, which form in in- 
definite number in one mother-cell, 
egg-shape, of greenish or yellow color, 

with a hy aline end, a red spot, and 2 
cilia. These may be distinguished 
as male and female. The former 8 
the latter 2-4 in a mother-cell. In 
copulation the male cell is wholly 
absorbed in the female. The zygo- 
spore is thus produced and by re- 
peated division, the daughter-cells 
not being motile, into a P/leuwrococcus- 
like resting condition. 

Asexual multiplication by division 
of vegetative cells in 2-8 microgo- 
nidia with 2-4 cilia, which go into a 
resting condition. 

| Chlamydomonas resembles Ch/a- 
mydococcus, but the mature motile 
cells differ as follows :—In Chlamy- 
dococcus the envelope stands away 
from the green contents ; in Chlamy- 
domonas it is close. Chlamydococ- 
cus has a red central portion; Ch/a- 
mydomonas has not, but sometimes 
has a parietal red pigment spot. The 
former also has well-defined starch- 
vesicles. | 

47. Genus StephanospheraCohn. 
Family spherical, consisting of 8 

spindle-shape cells, regularly ar- 
ranged in a circle, with green con- 
tents and 2 cilia each, enclosed within 
a hyaline sphere. 

Sexual propagation unknown. 
Asexual multiplication by division 

of each vegetative cell into 8 daugh- 
ter-cells which grow into new fami- 
lies, as in Hudorina and Pandorina 
(50.51). Also microgonidia with 4 
cilia are produced, which, probably 
after copulation, become red rest- 
ing-cells whose contents, after dessi- 
cation are transformed into 4-8 swarm- 
cells (macrogonidia) each with two 
cilia. These in turn give rise to new 
families. 

48. Genus Goxzum Miiller. 
Families of 4-16 cells in a single, 

tabular quadrangular layer, enclosed 
by a common gelatinous envelope. 
Cells somewhat polygonal by mutual 
pressure, enclosed by a delicate en- 
velope, with green contents, a starch- 
granule, 2 contractile vacuoles, 2 
long flagella and a red spot. 

Sexual propagation unknown. 
Asexual by repeated division of all 

vegetative cells for ming new families. 
49. Genus Synura Ehrenberg. 
Families spherical, 2-32 wedge- 

shape cells in grape-like families, of 
brownish color, without pigment- 

spot, without firm envelope, with 2 
long flagella. 

Sexual propagation unknown. 
Asexual by breaking up of the fam- 

ilies into single cells ; these cells con- 
tinue motile and produce new fami- 
lies by division, or they become rest- 
ing cells, surround themselves with a 
gelatinous envelope and multiply by 
binary division. The growth of new 
families from these resting cells has 
not been observed. 

50. Genus Paxdorina Bory. 
Families spherical or nearly so, 

composed of cells aggregated together 
in grape-like masses, the whole en- 
closed in ample hyaline envelope. 
Families of 16, 32 or 64 cells, some- 
what angular by mutual pressure, 
each with 2 flagella, green contents, 
and usually with a red spot. 

Sexual propagation by pairing of 
similarly shaped swarm-cells of dif- 
ferent families. These form by the 
division of all the cells of one family 
in (usually) 8 swarm-cells, spherical, 
green with a red spot and colorless 
end, with 2 cilia. When set free 

they copulate with other swarm-cells, 
joining by their anterior ends, finally 
fusing together, and form a red zygo- 
spore. After a period of rest this 
gives rise to 1-3 large macrogonidia, 
each of these becomes quiet and pro- 
duces a new family by division. 

Asexual propagation as in Audo- 
rina (51). 

B.—Copulation Sexual. 

Families spherical, moving about 
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by means of the cilia of the indi- 
vidual cells. 

Sexual propagation by oogonia and 

antheridia. The latter eee by the 
enlargement of single vegetative ‘cells, 
the contents giving rise to sperma- 

tozoids. The oogonia are produced 

by the enlargement of other vegeta- 

tive cells. When ripe the oosphere 

is surrounded only with a gelatinous 

covering. The spermatozoids pene- 
trate the latter and the fertilized 
sphere becomes covered with a thick 

membrane. After a period of rest it 

germinates. 
Asexual multiplication by division 

of vegetative cells of considerable 

size (parthenogonidia), giving rise to 
new families, which separate from 

the mother-family as soon as the cilia 

are developed. 

Synopsis of Genera. 

Families spherical, cells in berry-like 

mass, Within thin hyaline envelope. 
Evudorina, 51. 

Family a hollow sphere, with green 
cells regularly disposed within the 
surface. Volvox, 52. 
51. Genus Hudorina Ehrenberg 
Families ovate, usually of 16 or 32 

cells, within a hyaline, gelatinous en- 

velope; cells spherical, with thin 

membrane, each with 2 cilia, green, 
colorless in front, with a starch grain, 
pigment spot, and 2 pulsating vacu- 
oles in the colorless end. Cells evenly 

spaced around the outside of the 
sphere, the cilia projecting as in 

Volvox (52). 
Antheridia form in the four an- 

terior cells of the family, the remain- 
ing 28 cells producing oogonia. 
Oospores red, smooth or somewhat 
stellate. 

Asexual propagation by division of 
vegetative cells into 16-32 daughter- 
cells, which at first are united into a 
gontum-like, tabular family (48), 
afterwards becoming spherical. 

[Hudorina and Pandorina are 
scarcely diflerent enough to make two 
genera. In the latter the common 
envelope and the membranes of the 

individual cells are rather thicker 
than in #udorina. The shape of 
the Hudorina family is described as 
oval, that of Paxdorzna globose or 
sub-globose, but this character is not 
of much value, or even constancy. 

The process of sexual reproduction 
may serve as a distinction for the 
time, but it is probable that Pazdo- 
rina also propagates in the same 

manner. It has been stated that 
Baderiqe is dicecious. | 

. Genus Volvox Ehrenberg. 
Family consisting of many cells, 

spherical, continually rotating, re- 
sembling a hollow globe with green 

cells regularly disposed just within 
the surface, each with 2 long cilia 
projecting through the common, hya- 
line envelope, a red spot, and two 

pulsating vacuoles. 
Sexual propagation by biciliated 

spermatozoids formed within special 

cells, and oogonia, forming red 
oospores. 

Asexual propagation forming new 
families within the parent sphere, 
by division of certain cells. These 

are set free by the rupture of the 
parent sphere. 

[ Volvox may well be regarded as 
the highest type of this interesting 
family. There are two species gener- 
ally ‘recognized which are. dist 

guished by their difference in size, 
V. globator and V. minor. The 
former is dicecious, the latter mono- 
cecious. | 

[| Zo be continued. | 

O 

Germicides and Antiseptics. 
In a lecture before the Biological 

Society of Washington some time 
ago Dr. Geo. M. Sternberg, U.S. A., 
gave the following lists of germicides 
and antiseptics. A germicide is an 
agent which destroys the life of an 
organism. It may be able to kill 
only the actively growing organism, 
or it may also kill the spores. Anti- 
septics may not be germicides. They 
may only prevent the growth of or- 
ganisms without killing them. 
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Germicides which kill micrococci 

and bacilli. 

Heat—five minutes boiling at 212° F 
Mercuric chloride ..... I—I0,000 
Sulphuric acid . . ...,... I- 100 
Sulphuric dioxide ..... I- 100 
Mieenoke acid ..:... +... _ 50 

Antiseptics which are not germi- 

cides. (Prevent growth but do not 
kill the organisms). 
Sulphate of copper 156 solution failed. 
Sulphate ofiron saturated ‘‘ Dh 
Sulphite of soda se ce ee 
Sulphite of zinc 66 6s 66 
Sulphate of zinc‘ oe ES 
Sulphite of lime 50% * s 
Alcohol 05.70 Wark Leaded 

to kill in 48 hours. 
Germicides which destroy spores. 

Dry heat, 130° C. 
Moist heat, 105° C. (221° F.) five min- 

ntes. ; 

Mercuricchloride..... I—I ,OOO 
Liquor sodz chlorinate .... 10% 
Liquor zincichloridi...... 10% 
PrmManIGaGId 29. sf a 8% 
Peano ee 8 % 
eareare gerd Ss. Ls 15% 

It is a remarkable fact that sulphur- 
ous acid, upon which so much reli- 
ance is placed for disinfecting, does 
not destroy spores. Even the pure 
liquid sulphurous acid does not kill 
the spores of anthrax. Pieces of cot- 
ton dipped in culture-fluids were 
placed in bales of rags to be disin- 
fected by sulphurous acid, which was 
forced into them. The experiment 
failed to kill the spores. 

— 

Discrimination of Butter and its 
Substitutes. 

Dr. Thomas Taylor, Microscopist 
of the Department of Agriculture, at 
a meeting of the Washington Micro- 
scopical Society, held on the evening 
of May 26th, read a paper on some 
discoveries he has recently made 
while experimenting with butters and 
the various forms of butterine and oleo- 
margarine. He first boiled a number 
of samples of pure butter obtained 
from Maryland, New York, Ohio, 

and other States, for the purpose of 
crystallizing their fatty acids. After 
a lapse of twenty-four hours, during 

which time they were laid away in a 
cool place to crystallize, on placing 
small portions of each under the mi- 
croscope, using cotton-seed oil as a 
mounting medium, he discovered 
that the crystals of pure butter were 
sometimes globular and sometimes 
elipsoidal in shape, and on turn- 
ing the polarizer so as to cross the 
analizer there appeared on each a 
well-defined cross, having equal 
arms, like that known as the St. An- 
drew’s cross, and that on rotation of 
the polarizer the cross rotated in like 
manner. He found also that the crys- 
tals of butterine and of oleomargarine, 
beef and swine fats, are of stellar form, 
and differ from each other. These do 
not exhibit the cross spoken of in the 
case of true butter, and do not follow 
the rotation of the polarizer. In this 
way butters may be distinguished from 
oleomargarine made of beef or swine 
fats. 

Dr. Taylor stated that only in fresh 
butter has he been able to detect the 
cross in perfect form, and that in 
butter which has been kept for some 
time, or butter of inferior quality, 
when boiled and viewed under the 
polarizer, the crystals present a 
rosette form, generally four-lobed, 
and these rotate on the turning of 
the polarizer as do those in fresh 
butter—conditions not observed in 
any other fatty bodies, animal or 
vegetable. 

O 

Kye-Piece Micrometers. 

For some months past, my friend, 
Dr. M. D. Ewell, and myself have 
been working at micrometry, and 
the relative advantages of the eye-piece 
and cobweb micrometers. <A short 
time ago we decided to make a series 
of independent measurements to see 
which method was superior. Two 
slides of fresh blood were prepared 
under the same circumstances, as 
nearly as possible, the blood was 
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dried about half an hour in the air of 
a well-warmed room, and then sealed 
in a cell, so that the degree of dessi- 
cation would be the same, and the 
measurements were made the same | 

The doctor evening, independently. 
used a ;4, Spencer (homogeneous im- 
mersion, N. A. 1.35) with an ampli- 
fier and t-inch eye-piece, giving a 
ower of about 2000, and la +4 

Spencer (homogeneous immersion, 
N. A. 1.25) with a 32-inch eye-piece, 
power 1562. He measured twenty- 
five corpuscles, the average being 
zqysg-inch and I measured fifty with 
an average of 3,/;,-inch, the differ- 
ence between our measurements be- 
ing only gg3ypo: an amount far too lit- 

finale of a considerable amount of 
similar experiment in the same direc- 
tion. I feel pretty well convinced that 
the cobweb micrometer does not offer 
sufficient advantage in point of accu- 
racy to compensate for its additional 
cumbersomeness and expensiveness. 

Henry L. To_mMan. 

Cuicaco, IIl. 
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Some Ciry SANITATION.—We do 
not know that the majority of our 
readers are especially interested in 
sanitary matters which do not im- 
mediately concern them, but they 
will, at least, be surprised, and per- 
haps amused, at the vast influence 

| 

| 
| 
| 
| 
! 

| 

the microbes of disease have come to 
exert in the legislation of the city of 
New York. The following quota- 
tion from the New York Herald 
will explain itself. It seems that the 
public welfare demands that the nu- 
merous telephone and telegraph wires 
in the city should be placed under 
ground. As this is a matter of con- 
siderable expense, the companies pre- 
fer not to comply with the regulation. 
The Board of Health and certain 
eminent physicians who should (and 
probably do) know better, have thus 
conspired to defeat the plan of under- 
ground wires :— 

‘The Board yesterday received from 
Drs. Fordyce Barker, Alfred L. Loomis 
and H. B. Sands the following letter :— 

‘Our attention has been called to the 
proposed action of the various telegraph, 
telephone, messenger and electric com- 
panies for placing wires under ground 
during the ensuing season, in compliance 
with the provisions of a law passed at the 
last session of the Legislature, which made 
it compulsory that all electric wires in the 
city of New York should be placed under 
ground by the 1st of November next. 

‘In this connection we are very much 
impressed with the bearing which this 
proposed action may have upon the pub- 
lic health of this city, as a simultaneous 
tearing up of the various streets and 
avenues for the purpose of complying 
with the provisions of the above kaw will, 
in our opinion, be very detrimental to the 
health of the city, inasmuch as the under- 
lying structure of our streets is composed 
of material more or less saturated with 
coal gas and other noxious gases, which, 
when let loose, will contribute to the un- 
healthfulness of the city. 

‘We are more apprehensive on this sub- 
ject just at the present season than possi- 
bly at any other time, for the reason that 
we may not unreasonably expect to have 
a visitation of cholera here during the 
summer months, and the above result 
would certainly tend to make the sanitary 
condition of the city more difficult to per- 
feGt, ess 

‘The Health Commissioners, after the 
reading of the letter, adopted the follow- 
ing preamble and resolutions :— 

‘Whereas the attention of this Board 
has been called by several eminent phy- 
sicians to the danger to the health of the 
city likely to result from the general open- 

ee 
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ing of the streets and avenues during 
the coming season for the purpose of put- 
ting under | ground the numerous telegraph 
wires, as required by a recent act of the 
bepisiature. .... 

' Re solved, 
department, while the occasional opening 
of a street or avenue in ordinary times for 
the laying of a water or gas pipe or for 

That in the opinion of this | 

men of science to sacrifice their integ- 
rity for the sake of gain. Thus it 
would come to pass that a man’s repu- 
tation would depend not, as it too 
often does, upon public favor, but 

_ upon the more critical estimate of his 

| associates and co-laborers. 

other similar purposes might not seriously | 
threaten the health of the city, the execu- 
tion of so extensive a piece of work as the 
laying of all telegraph wires under ground 
in one season, as contemplated by ‘the act 
referred to, or to make extensive excava- 
tions in the streets for any purpose, would 
prove highly detrimental to the health of 
the city, especially in that portion densely 
populated, through the exposure to the 
atmosphere of so much subsoil saturated, 
as most of it is, with noxious gases, and 
that it would be wise for all parties, offi- 
cials and others, to avoid as far as possi- 
ble during the approaching summer mak- 
Ing any street excavations not impera- 

public service.’ 

Probably nobody es that all 

oO 
CLus Boxrs.—Box B? PosTAL 

' came to hand April 14th, containing 
some excellent preparations from 

Troy, N. Y., all well described. 
1. Leaf of sundew, Drosera 

tundifolia. R. H. Ward. 
EO= 

The 
_ glandular trichomes of the leaf which 

| secrete a viscid fluid to capture in- 

I i : | Cat. 
tively needed _by the exigencies of the | ingly good and interesting section, 

that cut-and-dried preamble and reso- | 
lutions of the Board of Health were 
purely in the interest of public health. 
But can it be possible that Dr. For- 
dyce Barker, for example, really be- 
lieves that the tearing up of the New 
York streets would be followed by, 
or in any wise contribute to, such 

dire consequences? If not, why did 

communication? 
been through ignorance, or else self- 
interest. In either case it was répre- 
hensible in such men. 

It is not, perhaps, within our pro- 
vince to make notice in these columns 
of such matters, yet from one point | 
of view it seems to be so, for it is the 

duty of every editor of a scientific 
publication to condemn without fear 
or favor whatever, in the guise of 
science, may seem calculated to de- 
ceive, and especially when it ema- 
nates from those whose high position 
gives great, or undue, weight to their 
utterances. 

now and then manifested among able 

sects and digest them to supply food 
for the plant are well shown. 

2. Cancer, Scirrhous carcinoma. 
J. D. Lomax. 

3. Transverse section of tongue of 
C. E. Hanaman. An exceed- 

well described in the letter. 
4. Internal parasite of black bass. 

Frank Ritchie. The name is not 
given by the preparer, but A. S. 
Packard writes that it is probably an 
E-chinorhynchus. Mr. Ritchie sug- 

_ gests that it was probably intronic 
inte the lakes about Troy from Roch- 
ester, trom whence the lakes were 
stocked, as the parasites had not been 

; , _ observed previous to time of stocking. 
he or his associates concoct such a | 

Either it must have | 

| McKay. 

5. Urns or spore-capsules of a moss, 
Funarta hygrometrica. Joseph 

Mounted dry in a brass cell 
with a lid. .A fine preparation for 
study. The preparer offers dupli- 
cates, mounted with glass covers, for 

exchange. Hisaddressis Troy, N.Y. 
6. Ossifying cartilage. A.M. 

Wright. An excellent preparation 
for study. 

Box Y? came to hand April 18th 
with the following preparations :— 

1. Section of stomach of hound. 
| H. B. Chamberlin. 

2. Crystallized native silver. Prof. 
_.L. D. Short. Somebody asks,‘ Where 

It is thus that the scien- | 
tific press can exert an influence, | 
which will counteract the tendency | 

from ?’ 
3. Transverse section of a human 

tooth, with ossified pulp. Dr. A. B. 
Robbins. <A good section. 
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4. Section of kidney of jack rabbit. 
Geo. C. Faville. 

5. Section of petrified cedar wood. 
H. F. Wegener. 

6. Section of kidney of kitten. A. 
W. Chamberlin. 

Some of these preparations are very 

time. A little more care and neat- 
ness in mounting as well as in pre- 
paring the specimens is desirable. 

Box Cz, containing two of Cole’s 
preparations, came to hand April 

24th. The subjects are sections of 

human cerebrum and cerebellum. 

Box G came to hand May 24th with | 
six excellent preparations. 

1. Ureter of hog. Dr. W. H. Cur- 
rier, showing fibrous outer coat and 
inner mucous coat with epithelium. 

2. Utricularia. Henry M. Brown. 
A fine preparation by Mr. L. R. | 
Peet, of Baltimore, who was one of | 
the most expert preparers of stained 

vegetable specimens. The colors in 

this preparation are still excellent. 
This plant is said to catch and kill 

young fishes.* 
3. Section of small intestine of cat. 

Rey. E. C. Bolles. 
4. Caprella geometrica. Rev. ye 

D. King. A fine preparation. 
slide was mounted some years ago, 
before anything was said about mount- 
ing without pressure.’ It is a balsam 

mount of first-class character. 
5. Transverse section of petiole of 

Brasenia peltata. N. N. Mason. 
Two very excellent, well-stained sec- 
tions. The starch in the gg]ls shows 

beautifully with the polariscope. 
6. Spores and elaters. Miss M. 

A. Booth. An interesting prepara- 
tion, showing well the structure of 
the elaters. 

O 

SILVERING GLAss REFLECTORS.— 
We promised long ago to give a 
process for silvering mirrors in these 
columns, but hitherto we have not 
been able to refer to some notes of 

* Vol. v, p. 130. 

experiments, which we desired to use 
in writing up the subject. 

There being no immediate prospect 
of finding them, we now give a for- 
mula, which is practically the same 
as. we have successfully used. It is 

| the same as Mr. John Browning rec- 
poor, and we trust the preparers will | 
send in more creditable work next | 

ommends for silvering glass specula 
for telescopes. 

The glass must first be thoroughly 
cleaned. Plunge it into nitric acid, 
and in a few moments wash thorough- 
ly in clean water. ‘Then polish it 

with putty-powder. It is then ready 
to receive the coating of silver. 

Make three solutions composed as 
follows :— 

Aw Silver nitrate-acee 45 grains. 
Water:. .2%.% Jaane 2 ounces. 

B. Caustic potassa (by 
alcohol) : 2. ae + ounce. 

Water... 24. 12 ounces. 
C. Milk sugar: |. ae 4 ounce 

Water... ose 5 ounces. 
Take one ounce of solution A and 

add solution of ammonia to it drop 
by drop, with constant stirring, until 
the dark-brown precipitate at first 
thrown down is dissolved in a slight 
excess of ammonia. Add now to 

| this 2 ounces of solution B. This 
_will produce a precipitate, which 

‘The | must be redissolved as before by the 
careful addition of ammonia: Now 
make up the bulk of the solution to 
8S ounces by the addition of water, 
and in order to neutralize any excess 
of ammonia that may be present add — 
a few drops of solution A, until a 
slight precipitate thus formed does 
not redissolve. Then add 7 ounces 
of water. Set the solution aside to 
settle, and then pour off the clear 
fluid. 
When ready to silver the cleaned 

glass, mix a sufficient quantity of the 
solution as prepared above with one- 
fifteenth its volume of solution C, 
(15 oz. to 1 oz.), and pour the mix- 
ture into a shallow dish in which the 
glass to be silvered is supported, face 
down. ‘The silver will then be slowly 
deposited upon it, the rapidity vary- 
ing with the temperature. It may 

- 6. ae 2. 
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require an hour or more to complete 
the operation, but in warm weather 
an hour will usually suffice. 
When the deposit is thick enough 

it may be protected by a coat of pho- 
tographers’ varnish. The silvered 

| 

surface may also be polished if de- | 
sired, using fine wash-leather and 
rouge—but for glass mirrors this is 
not necessary as the deposit seen 
through the glass is bright. 

The solution of silver will keep, but 
after mixing with solution C it rapidly 
decomposes, the silver being thrown 
down in the metallic state. 

NOTES. | 

—A women’s anthropological society, 
the first of the kind in this country, has 
just been organized in Washington. The 
first meeting was held June 8th, Mrs. Col. 
James Stevenson presiding and Miss S. A. 
Scull acting as secretary. Officers for the 
year were elected as follows: President, 
Mrs. Col. James Stevenson; recording 
secretary, Mrs. Romyn Hitchcock; cor- 
responding secretary, Miss S. A. Scull; 
treasurer, Mrs. John W. Foster. Miss 
Cleveland, who was mentioned as the first 
mistress of the White House who had 
manifested an active interest in scientific 
pursuits, was requested to name the so- | 
ciety, and did so. There is good talent 
among the cultured ladies in Washington 
to conduct such a society in a creditable 
manner, and we shall hope to see an in- 
structive and valuable volume of Proceed- 
ings emanating from it at an early day. 

— The announcement of the next meet- 
ing of the American Society of Micro- 
scopists has just been issued. 

The eighth annual meeting of the so- | 
ciety will be held at Cleveland, Ohio, 
beginning on Tuesday, August 18th, 1885, 
lasting four days. Members of the society 
will need little urging to attend, for the 
steadily growing interest in the meetings 
for seven years is a sufficient guaranty 
that they will look forward to this one 
with eager anticipation. 

Titles and abstracts of papers should 
be sent as soon as practicable to the sec- 
retary, Prof. D. S. Kellicott, Ph. D., 119 
14th street, Buffalo, N. Y.; and all who 
intend to be present or to join the society 
are requested to notify him or the local 
committee at Cleveland, Ohio. 

The session for illustration of practical 
work in preparing and mounting objects 
will be still more varied and instructive 
than heretofore. Mr. C. M. Vorce, of 
Cleveland, has charge of the preparations 
for the working session. 

— Dr. R. H. Ward has written a syste- 
matic treatise On the microscope of the 
present day as compared with the past, 
which covers twenty-four large octavo 
pages in Appleton’s Cyclopedia. The 
article is already printed and will soon be 
issued in the forthcoming volume. It is 

| fortunate that the publishers entrusted the 
work to Dr. Ward, who is undoubtedly 
more competent than any other person in 

| the country to treat the subject. 

— The great Bartholdi statue, the lar- 
gest in the world, which is to stand in the 
harbor of New York, will doubtless be 

| landed by the time these lines are printed. 
An illustration of the statue is given this 
month in our advertising columns, and 
the committee having the matter in charge 
are offering statuettes to all subscribers 
toward the completion of the pedestal. 
The London Dazly News, in speaking of it 
says: ‘It is out and away the largest statue 
ofmoderntimes. The Colossus of Rhodes 
was nothing to it. It could carry the 
‘‘Bravaria”’ or the ‘‘ Hermann”’ initsarms. 
It towers to the skies from the yard of the 
Rue de Chazelles, where it has been eight 
years in construction, and the view from 
its coronet sweeps clear of the six-story 
houses and beyond the walls of Paris.’ 

— Absolute alcohol, or what for all 
practical purposes may be regarded as 

| absolute alcohol, is prepared in Ranvier’s 
_ laboratory by removing the water from 
95% alcohol by means of anhydrous cu- 
pric sulphate. Ordinary blue vitriol is 
pulverized and heated to redness in a 
crucible. The white powder thus obtained 
is added to 95°% alcohol, and allowed to 
stand a day or two with occasional shak- 
ing. The powder takes up the water that 
is in the alcohol, turning blue as it does 
so. The alcohol is then poured off, 
and the operation repeated if necessary, 
which will only be the case when the 
a salt is almost entirely changed to 

ue. 

CORRESPONDENCE. 

To THE EDITOR :—I see in an editorial 
note which follows my article on the gum 
of liquidambar styraciflua you state that 
it can be obtained at any drug-store. Is 
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not this an oversight? I have been un- 
able to procure it in drug-stores. Messrs. 
Eimer & Amend, after much trouble, sent 
measmall sample, perhaps half an ounce, 
which had been taken from a private col- 
lection of drugs. Druggists down South 
even rarely have it. That used by Euro- 
pean mounters usually comes from Cen- 
tral or South America, and can only be 
obtained from one or two firms. The sty- 
rax or storax of the shops is the gum of 
L. orientale (more or less pure). It is 
much darker, more sticky, and has a far 
stronger odor, at times nearly sickening. 
I much prefer the American gum, and 
have entirely discarded the ordinary sty- 
rax of the drug stores. I think upon ex- 
amination you will find that I am correct. 

Iam glad to see that you are publishing 
a translation of the article on staining from 
the Zeitschrift f. Wissen s. Mikroskopie ; 
the original is certainly excellent. Your 
readers generally should be pleased. 

A. B. AUBERT. 

NOTICES OF BOOKS. _ 
Micro-Chemistry of Poisons, including 

their Physiological, Pathological, and 
Legal Relations; with an Appendix on 
the Detection and Microscopic Dis- 
crimination of Blood: Adapted to the 
use of the Medical Jurist, Physician, 
and General Chemist. By Theodore 
G. ‘Wormley, M. D:, Ph. D., :-EL.Dgs 
Professor of Chemistry and Toxicology 
in the Medical Department of the Uni- 
versity of Pennsylvania. With ninety- 
six illustrations upon steel. Second 
edition. Philadelphia: J. B. Lippincott 
Company. 1885. (Large 8vo, pp. 741 
and 17: plates. Pree: Cloth, $7.5@% 
sheep, $8.50.) 

This work is not merely a treatise on 
the detection of poisons with the micro- 
scope, but a complete manual of toxicol- 
ogy for the physician and chemist. The 
microscopical characters of the crystals 
of such compounds as are in any wise 
characteristic are described, and beauti- 
fully delineated by Mrs. Wormley, who 
has made all the engravings on steel. 
The quantities of poisons that can be rec- 
ognized are in some cases truly micro- 
scopic. For instance, I-10000 of a grain 
of arsenic, mercury, strychnine, or hydro- 
cyanic acid can be recognized with abso- 
lute certainty—indeed, 1-100000 of a grain 
of hydrocyanic acid will give a character- 
istic crystalline compound. 

Perhaps we can do no better than to 
quote a few paragraphs from the book to 
show the concise and clear style of the 
writer, who, it need scarcely be said, has 
no superior in toxicology. For this pur- 
pose we will choose the reaction of mer- 
curic chloride with nicotine, as this is a 
test which can readily be repeated by the 
reader. The reactions are carried out in 
watch-glasses. 

‘I. zip grain of nicotine in one grain of 
water ylelds a copious white precipitate, 
which in a little time becomes yellow, and 
yields a mass of large groups of crystals. 
These crystals are especially beautiful 
under polarized light. 

‘2. soy grain: yields a rather copious, 
dirty-white precipitate, which soon depo- 
sits colorless crystals. 

‘3. aoyy grain: in a few seconds the 
mixture becomes turbid, and soon there 
is a quite good, white, flocculent precipi- 
tate, which afterwards yields crystals hav- 
ing the same forms as illustrated above. 
If, upon the addition of the reagent, the 
mixture be stirred with a glass rod, it im- 
mediately yields streaks on the bottom 
of the watch-glass over the path of the 
rod.’ 

The Appendix treats of blood, its com- 
position, detection, and discrimination. 
Some of the measurements of the cor- 
puscles are quoted on another page. The 
conclusion as regards the possibility of 
microscopical discrimination is given in 
these words:—‘ The microscope may en- 
able us to determine with great certainty 
that a blood is not that of a certain ani- 
mal and is consistent with the.blood of 
man; but in no instance does it, in itself, 
enable us to say that the blood is really 
human, or indicate from what particular 
species of animal it was derived.’ 

The book is invaluable to all who 
are interested in the applications of the 
microscope in chemistry and_ toxicol- 
ogy. 

Exchanges. 

{Exchanges are inserted in this column without 
charge. They will be strictly limited to mounted ob- 
jects, and material for mounting. ] 

Seeds of Orthocarpus purpurescens, in exchange 
for other objects, mounted or unmounted. 

EDWARD GRAY, M. D., 
Benicia, California. 

Diatomaceous earth from Denver, Colorado, in ex- 
change for mounting material. 

H. B. CHAMBERLIN, 
280 Fifteenth St., Denver, Colorado. 
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Opercularia Constricta, n. sp. 

BY D. S. KELLICOTT. 

In November last, I found, among 
some Utricularia vulgaris and 
Chara coronata collected from a 

ditch filled with rather pure water, 
an aquatic, lepidopterous larva. It 

1885. 

———— - 

kled. The endoplasm contains many 
coarse granules. 

The ciliary disc is comparatively 
wide and dome-like; its margin is 
cord-like, with a double row of cilia, 

/ one above and one below the mar- 

inhabited a free case similar to that | 
ofa phryganeid larva, and constructed, | 
likewise, of silk holding together 

fragments of Lemna, etc.; probably | 
it is the preparatory stage of a species 
of Cataclysta. 

caterpillars examined there occurred 

abounding on the sides of the thoracic 
rings. I have said that it is an inter- 

to make concerning any 

infusorian, but this one, 

an opercularian, is espe- 

cially interesting, both /{ 
from the fact of its com- \ 
mensalism ona case-bear- 
ing larva, and from cer- 

tain striking individual 
characteristics, which in- 
dicate that it is specifi- 
cally distinct, and which 
render it easy of recogni- 
tion. In allusion to one 

of its distinctive features it may ap, 
propriately be called Ofercularia 
constricta. 

Fic. 19. — Oper- 
cularia Con- 
stricta. 

On nearly all the | site or just below the second or lower 

ginal ring. The membraneous collar 
is elevated considerably above the 
border of the peristome. The capa- 
cious vestibulum extends first back- 
ward and is then bent downwards. 
The contractile vacuole is situated 

_at the angle of the ceesophagus, oppo- 

_ constriction of the body. 
an interesting, commensal vorticellid | The pedicel is short, more or less 

bent, and bears few zooids—two or 
| four are usual numbers. 

esting form, a remark which it is safe | 
| 

The body is elongate, somewhat 
fusiform, and twice constricted below 
the peristome, plastic, the cuticular 
surface smooth, except the attenuate 
posterior fourth, which is longitudi- 
nally striate. On contraction the 
zooid becomes pyriform, when the 
striated portion is transversely wrin- 

Length of zooid ;1, of an inch; 
width about one-third the length. On 

| aquatic, case-bearing, lepidopterous 
larva, Squaw Island, Niagara river. 

—oO 
| Notices of New Fresh- Water Infu- 

soria.—III. 

BY DE. ALBRED.C.:iSTOKES. 

Actindmonas verndalis, 
(Fig. 1.) 
Body subspherical, the frontal bor- 

der slightly emarginate, somewhat 
changeable in shape, free-swimming 
or temporarily attached by a short 
pedicel ; flagellum entirely vibratile, 
equalling or somewhat exceeding the 
diameter of the body in length; en- 
doplasm transparent, slightly granu- 
lar; pseudopodia few in number, 
radiating from any part of the pe- 
riphery, simple or variously branched, 
often capitate, sometimes curved, 
their length exceeding the diameter 
of the body; contractile vesicles sey- 

sp. nov. 
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eral, small, distributed near the pe- 
riphery ; nucleus spherical, subcen- 

+6 } - & : 1 tral. Diameter of body 3555 to isha 

Fic. 20.—New Fresh-Water Infusoria. 

inch. Habitat.—Shallow ponds in 
early spring. 

This remarkable combination of 
rhizopod and infusorian was abun- 
dant in the first gathering made in 
early spring from a shallow little pool 
near a country wayside. Green alge | 
were already a conspicuous feature of 

the surface, and their flagellate spores 

the water when in the field of the mi- 
croscope. On these active germs the 
actindmonas was so greedily feed- 

ing that its endo- 
plasm was usu- 
ally crowded 
and colored by 
them. In this 
matter of taking 
food it has de- 
cidedly the ad- 
vantage of its re- 
latives higher in 
the scale of life, 
since the act can 
be performed in 
either the seden- 
tary or the freely 
motile condi- 
tions. In the 
former the pseu- 
dopodia are 
entirely with- 
drawn, and food 
is then engulfed 
at any point on 
the surface, be- 
ing taken witha 
large drop of 
water, as iscom- 
monly done by 
so many of 
the mouthless 
fornise sas 
The move- 

ments in the 
rayless state are 
comparatively 
slow and irregu- 

lar, consisting of a revolution on the 
longitudinal axis, with sudden changes 
of position, and with a frequent, 
rapid, but not long continued trem- 
bling or shivering of the entire body, 
very little space being traversed by 
its efforts, the motions not being those 
of the gigantic monas which the in- 
fusorian then closely resembles. When 
in this monadiform condition it is quite as conspicuous constituents of 

EXPLANATION 
Fig. 1. Actindmonas verndalis K 750. 
Fig. 2. Bicoseca dissimilis % 720. 
Fig. 3. B. acuminata X 720. 
Fig. 4. Malléimonas litémesum * 750. 
Fig. 5. Lacrymaria vértens X 180. 
Fig. 6. Laégynus lasius X 312. 

Fig. 9. Cothurnia bipartita. 

OF FIGUREs. 
Fig. 7. Cothurnia fee X 275. 
Fig. 8. Cothurnia ipartita XK 225. 

Variety with elliptical 
aperture. 

Fig. 10. Poddphrya macréstyla % 250, 
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easily recognized as a member of the 
genus actinédmonas by this peculiar 
and characteristic shivering. When 
quietly seated at the extremity of the 
short temporarily developed pedicel, 
the flagellum dashes the food-particles 

into contact with the pseudopodia, 
which then draw it into the body, 

a performance characteristic of the 

genus. 
The pseudopodia themselves are 

usually simple and often tipped by a 
minute spherule of protoplasm, with 
one or more protoplasmic enlarge- 

ments in the course of the ray, and a 
frequent thickening at any point by a 
flow of sarcode, after the manner of | 

the rhizopoda. The branching, in 
the individuals observed, was at times 
a simple bifurcation, occasionally be- 
coming compound as shown in the 

figure. 
The small contractile vesicles are 

scattered near the periphery, their 
exact number being difficult to deter- 
mine on account of their irregular 
distribution and apparently different | 

distances from the surface under ex- 
amination. At least six can be de- 
tected, two placed near the frontal 
border, two on the opposite side near 
the equator, and two in the posterior 
part of the body. This large number 
would be sufficient to distinguish the 
creature from the previously observed 
species, all of which are marine, did 
not the branching pseudopodia serve 
the purpose better, as this habit has 
not been noticed in the salt-water 
forms. 

The thread-like pedicel seems to be 
but seldom protruded unless, in the 
instances in which I have failed to ob- 
serve it, the infusorian has been in 
such a position that the body has ob- 
scured it. Two or more of the 
pseudopodia appear to serve as an- 
choring attachments, the capitate 

tips being applied to an algal or other 
filament. This habit has also been 
noticed in A. pusilla, S. K. 

As the infusorian was first obtained 
in early spring, or what by courtesy 
toward our abominable winter cli- 

mate is so styled, the fact suggested 
the specific name. 

Bicoseca dissimilis, sp. now. (Fig. 
qe 

Lorica elongate-ovate, two and one- 
half times as long as broad, slightly 
narrowed anteriorly and there form- 
ing an inconspicuous, neck-like pro- 
longation, the border truncate, not 
everted ; supported posteriorly on a 
pedicel nearly equalling it in height ; 
enclosed body subspherical, situated 
near the centre of the lorica, not in 
contact with the walls when extended, 
nor projecting beyond the frontal 
border; contractile ligament about 
one-half as long as the lorica ; nucleus 
spherical, subcentral ; contractile ves- 
icle double, postero-terminal. Length 
of lorica, 54, inch; diameter of en- 
closed animalcule, 35,5 inch. Habi- 
tat.—On Utricularia from the pine 
barrens of New Jersey. Solitary. 

There is a remarkable disparity 
between the size of the infusorian’s 
body and that of the sheath formed 
for its protection. It is a pigmy ina 
giant’s castle, and it seems a timid 
creature. Safely surrounded by. its 
transparent walls, it remains near the 
centre of the single apartment even 
when the retractile ligament has ex- 
tended to its greatest length, never 
passing the anterior opening, never 
exposing itself to any current except 
that made by the lashing of its own 
flagella, the body freely floating at 
the extremity of the restraining thread. 
The lip is short and inconspicuous, 
and the frontal excavation shallow. 
The long flagellum is very long, and 
seems to vibrate throughout its entire 
length. It at least does not present 
the aspect of a lash curved and vi- 
brating at the distal extremity only, 
as in most of the forms hitherto dis- 
covered. The lorica also is the 
largest yet noted in any member of 
the genus, while the enclosed zooid 
is among the smallest. 

Bicoseca acuminata, 

(Fig. 3.) 
Lorica irregularly ovate, less than 

twice as long as broad, slightly nar- 

nov. sp. 
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rowed anteriorly, the border truncate, 
the posterior two-thirds rapidly taper- 
ing to a pedicel, two to three times 

its height; enclosed animalcule sub- 
spherical, filling the anterior part 
of the lorica and projecting beyond 
the anterior border ; contractile vesicle 
double, the two placed side by side 
near the centre of one lateral border ; 
saat subcentral. Length of lorica, 
sygy inch; of enclosed zooid, L500 
inch. Habitat.-—On Ufricularia 
from the New Jersey pine barrens. 
Solitary or scattered. Reproduction 

by transverse fission. 
This minute form seems as bold as 

the preceding 1 is timid, sitting at the 

aperture of the lorica and exposing a 
considerable part of the body almost 
continuously, the contractile ligament 
rarely drawing it to the rear Tee the 

sheath. It is aise noteworthy in re- 

spect to the position of the contractile 
vesicles, these being usually poste- 
riorly located, often postero- -terminal. 
Reproduction is accomplished quite 
rapidly, the body elongating and 

dividing transversely, having pre- 
viously extended one, probably two, 
additional flagella. The newly-formed 
long flagellum is very apparent, the 
smaller ‘being so excessively minute 
that its existence could not be posi- 
tively determined. 

The lorica is very delicate. It will 
not even for a short time resist the 

action of a solution of caustic potassa, 
which was applied for the destruction 
of the enclosed zooid so that the ex- 
act form of the sheath could be seen, 
but which dissolved the lorica almost 
as soon as the softer body within. 
This is somewhat unusual, the lorice 
commonly withstanding even pro- 
longed exposure to the caustic solution. 

Mallémonas litimesum, sp. nov. 

(Fig. 4.) 
Body elongate-ovate, three times as 

long as broad, widest centrally, the 
anterior extremity narrowest, the cu- 

ticular surface finely crenulate; the 
non-vibratile setose hairs confined to 
the two extremities, the central part 
of the cuticular surface entirely naked, 

those of the posterior extremity long- 
est and most numerous, those about 
the anterior apex radiating in an al- 
most horizontal direction; flagellum 
long, slender; endoplasm yellow ; 
contractile vesicles mutliple, confined 
to the posterior body-half; nucleus 
not observed. Length of body 775, 
inch. Habitat.—Marsh water, with 
Sphagnum. 

This pretty creature is remarkable 
for the naked condition of the central 
portion of the body surface, a charac- 
teristic readily differentiating it from 
the other members of its genus hith- 
erto described. This species recalls, 
in this respect the Holotrichous Cycdz- 
dium litomesum described by the 
writer in the American Monthly 
Microscopical Journal, December 
1884, in which a similar arrangement 
of setose cilia obtains, the central cu- 
ticular surface there also being quite 
naked. This condition will necessi- 
tate a slight change in the diagnosis 
of the family and. generic groups as 
now formulated. 

The endoplasm is lemon yellow in 
color, the pigmentary matter appear- 
ing to be collected in two somewhat 
indistinct lateral bands, the interven- 
ing pale, almost colorless, strip of 
sarcode filled with fine granular mat- 
ter, near the centre of which is located 
what seems to be the nucleus, the 
latter, however, being very obscure. 
The oral aperture and the continua- 
tion as a narrow pharyngeal passage 
are usually distinct, the former quite 
conspicuously so. 
Lacrymarta vértens, sp. 

(Big 5.) 
Body subcylindrical, soft, flexible, 

and somewhat extensile, about three 
times as long as broad, longitudinally 
striate ; constricted near the middle, 
the lateral borders consequently con- 
cave; cilia fine and numerous; api- 
cal extremity rounded, oral cilia 
numerous ; contractile vesicle single, 
spherical, postero-terminal; nucleus 
ovate, conspicuous, located in the 
anterior body-half; endoplasm_ usu- 
ally coarsely granular. Length of 

nov. 
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body, x1, inch. Habitat.—Stagnant 
pond water. 

This readily recognized form is 
only the second fresh-water species 
hitherto observed, the first being Z. 
truncata, which was obtained by the 
writer in a habitat similar to that of | 
L. vértens. The body is very flex- 
ible, insinuating itself with ease | 
among and between tangled threads | 
of fungi.and heaps of debris. The 
anterior extremity seems to be the 
most extensile portion, the region 
also retracting itself until the smooth 
apical hemisphere, which is pierced 
centrally by the oral aperture, is ap- 
parently sunken and surrounded by a 
deep circumvallation, the character- 
istic constriction of the body then 
being lost by the dilation of the part. 
The movements are by rapid revolu- 
tions on the longitudinal axis. 
Ligynus léstus, sp. nov. (Fig. 6.) 
Body normally flask-shaped, about 

three times as long as wide, longi- 
tudinally furrowed, the ventral surface 
flattened ; contractile to an ovate form 
and extensile until elongate-clavate 
or subcylindrical ; anterior extremity 
rounded, oral aperture terminal ; oral 
cilia conspicuous, those of the general 
surface long, numerous, vibrating 

somewhat irregularly and independ- 
ently, and confined chiefly to the body 
back of the anterior neck-like pro- 
longation, the latter being rather 

sparingly ciliate and bearing numer- 
ous, immotile, hispid sete, a series 
also continued down the dorsal sur- 
face to near the posterior extremity ; 
pharynx conspicuous, longitudinally 
plicate ; nucleus subcentral; contrac- 
tile vesicle single, postero-terminal. 
Length of body 34, inch. Habitat.— 
Fresh water. 
A noteworthy feature of this little 

bottle-shaped creature is that the neck 
is abundantly clothed with short, stiff 
bristles with a great decrease in the 
number of the vibratile cilia, which in 
equal abundance are borne on the re- 
maining body surface. At first glance 
the appearance of this roughened 
neck is such as to lead the observer to 

at once imagine that the infusorian 
has recently taken part in a fierce bat- 
tle, and has had the anterior cilia 
broken or in some way incompletely 
removed ; but the perfect condition 
of the oral circle, and the continua- 
tion of a row of the sete down the 
median line of the dorsum show that 
the condition is normal and the infuso- 
rian uninjured. 

The movements vary with its form. 
When flask-shaped progression is 
evenly forward on the flattened ventral 
surface ; when contracted to the broad 
egg-shape, or extended to the sub- 
cylindrical form, it rotates on its long 
diameter. 

Cothurnia plectdstyla, sp. nov. 
(Fig. 7.) ‘ 

Lorica elongate-urceolate, two anc 
one-half times as long as broad, hya- 
line, ‘slightly compressed, inflated, 
and somewhat gibbous subcentrally, 
thence tapering posteriorly to the 
pedicel and anteriorly to a short, sub- 
cylindrical neck, the margin truncate, 
not everted; pedicel conspicuous, 
transversely plicate, often sinuose, 
continued through and filling the 
tapering posterior extremity of the 
lorica, and prolonged as a short inter- 
nal footstalk which is entirely invag- 
inated by the posterior extremity of 
the contracted animalcule; enclosed 
zooid transversely striate, when ex- 
tended projecting very slightly beyond 
the orifice of the lorica; nucleus 
broadly ovate, conspicuous, subcen- 
tral. Length of lorica 54, inch. 
Habitat.—Fresh water, on Cantho- 
camptus minutus. 

This was very abundant on the 
entomostracan mentioned, as were 
what were supposed to be the imma- 
ture pedicellate zooids which were 
still without a trace of a lorica. The 
pedicel of these was long, tortuous, 
and conspicuously plicate, the ovoid 
bodies also exhibiting transverse stri- 
ations. The mature forms are readily 
distinguished from allied species not 
only by the shape of the lorica and 
the very short distance to which the 
body extends beyond the sheath, but 
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chiefly by the peculiar wrinkling of 
the pedicel and its internal continua- 
tion, both the zooid and the lorica 
appearing to be pedicellate. 

Cothurnia bipartita, sp. nov. 
(Figs. 8 and 9g.) 

Lorica elongate-subcylindrical or 
elongate-campanulate, gibbous, 
somewhat curved, one side being 
longer than the other; two and one- 
half times as long as broad, widest 
anteriorly or at the frontal border, 

tapering posteriorly, finely striate 
longitudinally, and with irregular 
transverse markings resembling lines 
of growth; transparent, colorless 

When young; margin not everted ; 
aperture variable in form, either 
elliptical and the borders even, or 
narrowly ovate and prolonged for 
some distance down the shorter side 
of the lorica, the borders then some- 
what unevenly curved ; lorica divided 
posteriorly into two unequal parts by 
a curved, transverse chitinous parti- 
tion to which the enclosed animalcule 
is sessilely attached; pedicel stout, 
usually curved, widest at its attach- 
ment to the sheath, about one-fifth as 
long as the lorica; animalcule taking 
the form of the sheath posteriorly, 
transversely striate, when extended 
not reaching to the anterior aperture ; 

peristome narrow, everted, not revo- 

lute; ciliary disc small, obliquely 
elevated; nucleus short, band-like, 
curved. Length of lorica 54, inch. 
Habitat.—On Canthocamptus minu- 
tus from marsh water, with Sphag- 
num. 

The longitudinal striations of the 
lorica are very fine, the irregular 
transverse lines being much more con- 
spicuous. The former are peculiar 
to this species, not having been ob- 
served in any other member of the 
genus. They are purposely omitted 
from the figures. The internal parti- 
tion, as well as the entire lorica, 
changes in color with age. 
Podéphrya macroéstyla, sp. nov. 

(Fig. ro.) 
Body subspherical ; tentacles irreg- 

ularly distributed over the entire sur- 

face, distinctly capitate ; pedicel seven 
to eight times as long as the diameter 
of the zooid, large, hollow, widest at 
the point of attachment to the body ; 
contractile vesicle single, laterally 
located; nucleus ovate, subcentrally 
placed; endoplasm usually coarsely 
granular. Diameter of the body zt, 
to 4, inch. Habitat.—Pond water. 

The tentacles extend until once and 
one-half to twice as long as the diame- 
ter of the body. They are usually 
surrounded externally by a_ spiral, 
thread-like film, or by irregular trans- 
verse or circular folds of sarcode dis- 
tinctly visible with even a compara- 
tively low amplification. These spi- 
rals, when the tentacle is retracted, 
are apparently forced close together 
and seem often to coalesce and form 
an irregular protoplasmic mass at the 
point of attachment to the body, as 
if the tentacle had for its basis a rigid, 
internal, hollow filament which, when 
drawn into the body, was partially 
stripped of the external investment in 
its passage through the cuticular sur- 
face of the zooid. That this internal 
support or rigid lining exists is scarcely 
possible, yet the outer wall of the tu- 
bular tentacle seems unusually firm. 
When first placed on the glass slide 
for examinationand subjected to slight 
pressure of the cover, the creature has 
the habit of voluntarily throwing off 
the tentacles apparently in contact with 
the cover, which then float away as 
delicate, rod-like filaments with a 
loop or bulb at each end, as shown 
in fig. 10. The separation is quickly 
accomplished, and the tentacle at 
once assumes the aspect of a fine 
thread, an anterior bulb or loop be- 
ing formed from the capitate extremi- 
ty, and a posterior one apparently 
from the protoplasmic contents. 
Other tentacles are almost immedi- 
ately substituted, a fact m*litating 
against the apparent possession of a 
rigid tubular foundation. A similar 
separation takes place after submis- 
sion to prolonged observation and 
the consequent deoxygenation of the 
water. What useful purpose this _ 

uy 
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voluntary mutilation can subserve it 

is not easy to conjecture, and why 
the suctorial organs are not with- | 
drawn and this waste of substance 
prevented it is equally difficult to 
imagine. Can the infusorian be with- 
out the ability to entirely withdraw 
the tentacles when once extruded? | 

The suggestion seems plausible, and, 

indeed, I have not yet observed an 
individual without some trace of 
these organs protruding from the sur- 
face. 
have been partially withdrawn, and 
the extremity of the crowded exter- 
nal spirals of sarcode below the capi- 

tate bulb have become divided into 
numerous long, fine, vibratile fila- 

ments, as shown on two tentacles in 
fig. 1o. This formation has been 
observed only after the infusorian has 
been in confinement for a considerable 
period. It is therefore probably an 
evidence of discomfort or a symptom 
of pathological change. Two ten- 
tacles on the same individual have 
been seen in this condition, but the 
infusorian did not appear to be weak- 
ened or ill at ease, as the remaining 
ones were fully extended, or actively 
withdrawn and protruded. The ap- 
.pearance has not been previously ob- 
served, and it needs an explanation 
which is indeed difficult to make. 
TRENTON, N. J. 

—— 0 ——— 

The Microscopical Discrimination 
of Blood.* 

BY C. M. VORCE, F.R.M.S. 

After what has already been writ- 
ten on this subject (vol. iv, p. 223, 
vol. v, p. 17) it is now desirable to 
detail some practical applications of 
the facts recited. By many persons 
the subject is treated as if it were a 
matter of great and natural difficulty, 
while the fact is there is no other in- 

herent difficulty than the necessity of 
care and the choice of proper methods. 
As the result of considerable experi- 

* This article was originally written in the fall of 
1884 as a conclusion of the author’s previous articles 
on the subject, but, being withheld for revision, was 
mislaid, and for a time lost. 

In several instances tentacles | 

ence, I consider that the practical re- 
quisites for accurate measurements of 
blood corpuscles and the examination 
of blood stains are :— 

1. Homogeneous immersion ob- 
jectives of powers } to ;4; or upwards 
with good working distance. The 
objectives should be non-adjustable, 
or else the adjustment should be fas- 

| tened so as to be incapable of move- 
ment after being once correctly ad- 
justed. 

2. Eye-piece and tube-length to 
give 1,000 to 1,500 diameters or up- 
wards. 

3. Eye-piece micrometer to give 
measurements to z5499 inch or finer. 

4. Fine adjustment to move body 
and not nose-piece. 

5. Mechanical stage and good sub- 
stage achromatic condenser. 

6. A quiet work-room, free from 
noise or tremor. 

The methods of treatment may be 
various, but all comparisons should 
be by absolutely the same method. 

It may prove of interest to describe 
some methods chosen from actual 
experience, and the results obtained 
thereby. For this purpose the pro- 
cesses followed and results obtained 
in an investigation undertaken at the 
request of the authorities in one of the 
interior counties of Ohio, in a murder 
case lately tried there, will be briefly 
given. 

In the case in question certain 
blood stains on wood, steel, felt, cot- 
ton cloth and woollen cloth were 
submitted for examination, with a 
view of determining whether stains 
of human blood could be distinguished 
from stains of the blood of other ani- 
mals, especially the dog. The stains 
were upon the hat and clothing of the 
accused person, and upon the bit and 
helve of an axe found on his premises. 
As to the stains on the prisoner’s 
clothing, he accounted for them by 
claiming that he had suffered with 
bleeding at the nose on the night in 
question; as to the axe he professed 
entire ignorance. 

The examination was conducted in 
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the laboratory of the writer by Dr. 
Tuckerman, of this city, jointly with 
the writer, and occupied several 

weeks’ time. We worked at _ it 
nightly for some three weeks, usually 
devoting from five to seven hours to 
the work each evening. Afterwards 

less time was given to it, but the work 
was steadily pursued. Of the numer- 
ous objectives tried, we finally et 
upon a homogeneous immersion 5 
by Gundlach, which proved admira- 

bly suited for the work on account 
of its relatively great working dis- 

‘tance. This quality in an objective 

is essential in working on stains, 
though not important for work on 

fresh or spread blood. After trying 
many processes and media we finally 

adopted the following method :—The 
blood stain was scraped with a knife 

blade and the dust received on a clean 
glass slip; to this was added a drop 
of distilled water and a cover glass 
was laid on. After three minutes a 
blotting strip was applied at one edge 
of the cover and a watery solution 

of eosin at the other ; after acting one 
minute this was in like manner drained 
away and a solution of+ chloral hy- 

drate 40 grains to I ounce applied. 
As soon as the eosin solution was 
wholly replaced, the slide was wiped 

around the cover with a dry blotter, 
and the cover cemented down with 
gold size or Folsom’s finish, and the 
mount at once examined. 

Our tests seem to show conclusively 
that after the chloral is applied no 

further change takes place in the 
corpuscles enclosed. Having settled 
on this method, all the tests considered 
in reaching a conclusion were made 

strictly according to it, although it 
should be noted that all the tests by 
other methods, and they were many, 

were entirely corroborative of those by 
this method. Casting the image of 
the corpuscles enlarged about 4,500 
diameters upon a screen was tried, 
but abandoned as it required too much 
time and seemed no more certain than 
other methods. The difference be- 
tween the corpuscles of human and 

dog’s blood is, however, shown with 
striking effect by this method. The 
average human corpuscle will measure 
about 12 inches, while the largest 
dog’s corpuscle will hardly exceed 
tfinches, and the average will be about 
1% inches (1.357, 1.278, 1.164). 
Although measurements made by 

the camera lucida, or with the cob- 
web micrometer, are doubtless suffi- 
ciently accurate for the purpose, there 
are theoretical and practical sources 
of error which, though minute, are 

not found in the use of the eye-piece 
micrometer, and the latter was used 
by us exclusively in the tests relied on, 
it being removed from its mount and 
cemented in the eye-piece used, so that 
the same spaces were always used in 
making the measurements, having pre- 
viously determined that the spaces used 
were exactly equal within the limits 
of any test we could apply with over 
a dozen stage micrometers. 

The reagents used were from the 
same bottles throughout, which were 
kept corked with scrupulous care ; 
pipettes were drawn to capillary points, 
and any change in strength of solu- 
tions due to evaporation thus guarded 
against; in short, we taxed our com- 
bined ingenuity to secure absolute 
identity of conditions in all the com- 
parative tests. The blood of ten dif- 
ferent kinds of animals was measured, 
a varying number of each kind, but 
the greatest attention was paid to that 
of the dog and man. Usually too 
corpuscles on each slide were meas- 
ured, an equal number by each of us, 
25 at a time, thus distributing as 
equally as possible any effects of per- 
sonal equation, or variation of the 

specimen. The average of the 100 
measurements was then tabulated for 
comparison. In addition to the meas- 
urements of known bloods, slides were 
prepared, in several series, by Dr. 
Tuckerman, and submitted to me with 
labels marked with symbols of signifi- 
cance unknown to me, which speci- 
mens I would measure and record, and 
then substitute labels of significance 
unknown to him and let him measure 
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them and record, and we would then 
compare our respective results. 

For present purposes we may con- 
fine our attention to the comparison 

of the measurements of human and 
dog’s blood, although I am far from 
confident that dog’s blood is that most 
likely to be mistaken for human. Not 
to weary the reader with voluminous 

tables, the result is summarized as fol- 
lows by giving the maximum, mini- 
mum, and average measurements in 
each specimen, taking in every case 

the specimens giving the largest and 
the smallest average, also the average 
of these two, and the average of all 
of that kind. The measurements are 
given in terms of the eye-piece micro- 

meter used. 

Specimen. Mini- Aver- Maxi- Gen. av- Aver- 
mum, age. mum. erage. age of 

all, 
Humandry, - 2.00 2.402 2.60 

Ditto, - - - 2.00 2.375 2.60 2.3885 2.40 
Dogdry, - - 1.80 2.157 2.60 

Ditto, - - - 1.80 2.106 : Bat: PESTON 52-753 
Human on steel, 1.80 2.270 260 E 

Ditto; - - - x.80 1.972 cat eae @:23 
Dogonsteel, - 1.60 1.840 2.40 8 F 
Pea - - - 1.40 1.760 2.20 Orme 9 

mn axe-bit, - 1.90 2.300 2.60 
Ditto, - - - ie 1.996 seta 2:48 2.094 

Who could reasonably doubt that the 
blood on that axe-bit was human blood 
instead of dog’s blood, if itwas either ? 

. This difference between the meas- 
urements of human and dog’s blood 
may seem to some supercautious per- 
sons to be a very small basis on which 
to rest a conclusion from which such 
important results as the decision of a 
capital case may ensue. But such a 
difference, if found to be constant, is 
more certain and reliable than the 
identification of a person by the fea- 
tures or clothing simply; and is it 
ever objected that because persons are 
constantly being misidentified because 
of chance resemblance of their faces, 
persons, or clothing to those of other 
persons, therefore such evidence of 
identity, when offered, shall not be 
received and given its due weight? 

Probably the cases of doubtful 
identity are few where a conscien- 
tious witness would testify that he 
could identify the party in question 
by his features alone with absolute 

certainty or beyond the possibility of 
a doubt; but he might very properly 

claim to do so beyond a reasonable 

doubt, and this is all the honest mi- 
croscopist will ever claim for his iden- 
tification of blood. 

I am, however, while aware of the 

difficulties which encompass the mat- 
ter, and with a full sense of the mo- 
mentous results to be affected, con- 

vinced, after the investigations detailed 
and the examination, of the subject, 
that the careful and skillful micro- 

scopist may, after some experience, 
justly claim so much of certainty for 
his determination that it is beyond a- 
reasonable doubt of correctness. 

oO 

Provisional Key to the Classifica- 
pon of Alge of Fresh Water.— 

[ Continued from page 114. | 

Il. ORDER SIPHONEZ Kirchner. 

Vegetative thallus composed of a 
single, anastomosing, tubular or blad- 
der-like, comparatively large cell ; the 
upper part, growing in air or water, 
produces chlorophyll, the lower part a 
colorless, often much branched, hair- 
root. 

[A large order, with only two 
genera represented in fresh water. 
The strictly unicellular nature of the 
fronds is not in all cases constant 
throughout the life of every species, 
but it appears to continue in every 
case until the reproductive process is 
about to begin. ] 

FAMILIES. 

Plant terrestrial, spherical, green, 
with branching, subterranean rhi- 
zoid. BotrypDiAcE#, IV. 

Thallus filamentous, green, branch- 
ing. VAUCHERIACE#, V. 
Family 1V. BoTrRyDIACE&. 
Thallus terrestrial; composed of 

an aerial green part, and a subter- 
ranean, colorless, branching, root-like 
part. 
Propagation by copulation ofswarm- 

spores giving rise to azygospore, from 
which a new vegetative plant grows, 
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The contents of this are transformed 
into an indefinite number of resting- 
spores, the contents of which become 
converted into a number of sexual, 
copulating swarmspores (microzoo- 
spores). 

Propagation also by cell-division 
and formation of asexual swarm-cells 
(macrozoospores). 

53. Genus Botrydium Wallroth. 
Vegetative plant, a large, green, 

single cell, spherical or balloon-shape 
above the ground, tapering downward 
to a colorless, branching subterranean 

root (rhizoid). 
Propagation by cell-division, forma- 

tion of uniciliate zoospores, and cop- 
ulating biciliate zoospores. 
By division of the aerial portion an 

outgrowth is divided off which grows 
to the size of the mother-cell, develops 
a rhizoid, and finally becomes a sepa- 
rate plant. 

The contents of the cell (zoospo- 
rangium) may divide into numerous 
macrozoospores,each with one cilium, 
which escape, lose their cilia, acquire 
a membraneous covering and germi- 
nate (Protococcus botryotdes) on 
moist earth. 

The contents of the green cell may 
also give rise to anumber of spores, 
at first green, changing to red (Pro- 
tococcus coccoma, palustris, botry- 
otdes), which in water produce 
biciliate zoospores (microzoospores). 
These copulate and form spherical 
zygospores (also named isospores). 
These may germinate immediately, or 
pass into a resting condition. 

[ The processes s of propagation are 
variously modified by the conditions 
of growth, especially by the amount 

of water present. The phenomena 
that have been observed are confusing 
and difficult to understand, but they 
afford an excellent example of adap- 
tation to changing conditions. ] 

Family V. V AUCHERIACE. 
Thallus filamentous, rather robust, 

unicellular, aerial and aquatic, large. 
The entire plant isa single, long tube, 
usually branched. The protoplasm 
forms a thin layer on the walls, in 

which are chlorophyll-grains, and oil- 
drops. Usually there are hair-roots at 
the lower end. 

Sexual propagation by oogonia and 
antheridia. Oogonia spherical, lat- 
eral on the frond, stalked or sessile. 
Antheridia colorless, polymorphic, 
lateral on the frond, within which 
form numerous spermatozoids, which 
escape through an opening, enter the 
oogonia, and fertilize the oosphore. 
The resulting oospore is inclosed by 
several coats. After a period of rest 
it germinates and grows to a new 
plant. 

Asexual propagation by gonidia, 
which in many species are motile, in 
others not, and germinate in a short 
time. ‘ 

54. Genus, Vaucherta De Can- 
dolle. 

Oogonia and antheridia produced in 
indefinite number near together on 
the same individual, sessile or on pedi- 
cels. Antheridia either sac-shape or 
elongate and curved cells; sperma- 
tozoids elongate, with two cilia usu- 
ally of unequal length. 

Zoospores formed in terminal cells, 
which are divided off from the fila- 
ments by a septum after an accumu- 
lation of dark protoplasm occurs at 
the ends. A single spherical or oval 
zoospore is formed in each. cell, 
which escapes by an opening. The 
motile zoospores are covered with 
cilia, and after a short time they come 
to rest and germinate. The motion- 
less ones likewise germinate soon after 
their escape. 

[ The life-history of Vaucheréa has 
been presented in an interesting man- 
ner on pages 2 to 6 of the current 
volume. The species are numer- 
ous. | 

[ Zo be continued. | 
oO 

Improved Microscope Objectives. 
The following notice of the recent 

work of Mr. Gundlach has been sent 
to us by a correspondent, which we 
publish for the information of our 
readers. The new lenses are woe 
of a trial :— 

“a 

es, eS 
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The Gundlach Optical Company 
of Rochester N. Y., are now making 
their microscope objectives after the 
new principle discovered by Mr. 
Gundlach, and described by him ina 

| | Add drop by drop, with constant 
stirring, sufficient hydrochloric acid 

_ to produce a dark blue, nearly black. 
_ The cloudy white precipitate formed 

at first soon dissolves by stirring, but 
paper read before the American So- | 
ciety of Microscopists, at the meeting 
at Rochester last August. Their 
water-immersion, glycerin -immer- 
sion, and dry objectives made upon | 
this plan are especially well spoken | 

With a ;4, glycerin objective a | 
well-known microscopist of Ohio has | 
of. 

succeeded in clearly resolving Amphz- 
pleura pellucida, in balsam, with 

simple mirror illumination, without 
any accessory apparatus. The same 
gentleman with a + dry objective has 
resolved A. pellucida in a medium 
of 2.42 refractive index. 

The water-immersion objectives 
have a very long working distance, 
and the observations of higher order 
are corrected to a much higher de- 
gree than was heretofore possible in 
a water-immersion objective ; hence 
these objectives have a definition and 
resolving power found in oil-immer- 
sion objectives only. This series of 
objectives may therefore be regarded 
as a new improvement in the field of 
microscopic apparatus, a water-im- 
merson objective of highest optical 
quality having also a long working 
distance. The objectives are pro- 
vided with collar adjustment. 

e) 

Staining Tissues in Microscopy.* 

BY PROF. HANS GIERKE. 
[Continued from p. 107. | 

AMMONIUM MOLYBDATE. 
49. Merkel. Von Henle in seinem 

Handbuch der Nervenlehre des 
Menschen. Braunschweig, 
1871. Band III d. Handbuch 
d. Anat. d. Menschen mitge- 
theilt. 

Dilute 1 part saturated solution of 
ammonium molybdate with 1-2 parts 
water, add a pinch of limatura ferri. 

* From the Zeitschrift fiir wissensschafuliche Mikros- 
kopie. Translated for this JourNaL by Prof. Wm. H. 
Seaman, M. D. 

if the solution turns brown it is worth- 
less. After ten minutes filter. It 
will be found particularly adapted for 
nerves, sections of which stain in from 
6 to 15 hours. 

50. Krause. 
In various hand-books, as Frey 7th 

ed., Thanhoffer, and Dippel, Krause 
is named as discoverer of a method 
of staining with ammonium molyb- 
date. He stains dark blue in about 
24 hours with a 5% solution in water. 
Stainings may be made brown by 
subsequent treatment with 1% sol. 
tannic acid or 20% pyrogallic acid. 
The stain is recommended for nerves, 
glands, and ciliated cells. 

MADDER DYES. 

Lieberkuhn. Miiller’s Archiv. 
1854 u. Ueb. d. Wachsthum 
des Unterkiefers u. der Wirbel. 

Sitzber. d. Ges. z. Beforde- 
rung der ges. Naturwiss. 
Marbg., 1867, No. to. 

Living animals were fed with mad- 
der to study the formation of bone, 
the dye uniting with the forming bony 
matter. 

52. Kolliker. Die normale Resorp- 
tion des Knochengewebes. 
Leipzig, 1873. 

Same process as 51 axte. 
53. Lieberkuhn. (1) Ueber die Ein- 

wirkung von Alizarin auf die 
Gewebe des lebenden Korpers. 
Marburger Sitzungsber, 1874, 
p- 33,u. (2) Ueber das Ver- 
halten des Alizarin (1. c. 

5 ie 

After feeding pigeons on madder 
the dye unites with the lime salts of 
the bones, but not with the organic 
matter. The latter may be removed 
by boiling in soda solution without 
injury tothe dye. By injecting a 5% 
solution of sodium-alizarin into dogs, 
stainings were obtained—in young 
dogs the entire bones, in old ones 
the inner surface only, became red. 
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A chemical union between the cal- 
cium phosphate and the dye occurs, 
while the calcium carbonate is un- 
affected. In three days the alizarin 
disappears from the blood and other 
organs. Itmay be found temporarily 

in any partof the system, as inlymph, 
gall, urine, feeces and saliva, but is 

not permanent. 

54. Strelzoff. Genetisch-topo- 
graphische Untersuchungen 
des Knochenwachsthums. 
Unters. a.d. Pathol. Inst. zu. 
Ziirich, herausg. von Eberth. 

LS 74. UA 2s (aos 
Confirms Lieberkuhn’s statements 

that the madder unites with inorganic 

portions of the bones. 

55. Benczur. Augegeben in v. Than- 
hoffer, Das Mikroskop und 
seine Anwendung. 

Von Thanhoffer describes an alco- 
holic solution of alizarin as recom- 

mended by Benczur for staining large 
nerves. The sections should remain 

twenty-four hours in the dye. The 
cells and axis of the preparations will 

be light brownish red. The contents 

of the cells and the axis will be 
sharply differentiated. 

56. Ranvier. Des applications de la 
purpurine al’histologie. Arch. 
dv Phys.) fogien ps 7Ol. 

Dissolve purpurin in a boiling so- 
lution of alum 1-200 of water. Add} 
part alcohol. The solution is an 
orange-red. It dyes strongly the peri- 
osteum, cornea, and nucleus of cartil- 
age cells, bones, etc. Bioplasm re- 
mains uncolored. This stain is much 
to be recommended for the spinal 
marrow hardened in ammonium bi- 

chromate, but specimens treated with 
chromic acid and Miiller’s fluid are 
not good. In the spinal marrow the 

nuclei of connective tissue and of 
capillaries become red, but the nuclei 
of nerve cells remain colorless. It 
becomes thus a means of differentiat- 
ing nerves from connective tissue. 

57. Grenacher. In hand-books of 
microscopy. 

Dissolve a pinch of purpurin in a 

_60. Lawson Tait. 

1-3% solution of alum in glycerin, 
pure or slightly diluted. After stand- 
ing 2-3 days, filter. Keeps longer 
without a precipitate than Ranvier’s 
solution of purpurin, and stains in 
from 10-30 minutes. 

VARIOUS DYES. 

| 58. Waldeyer. Ueber den Ursprung 
und Verlauf des Axencylin- 
ders bei Wirbelthieren und 
Wirbellosen. Zeitschr. f. rat. 
Med.3. Reihe, Bd. xx. 1863. 

To stain the axis of nerve fibres 
without staining the sheath, a watery 
solution of the coloring matter of 
alkanet root is recommended. An 

extract made with turpentine has also 
done good service, producing similar 

effects. 
59. Dippel. Das Mikroskop, 2 Aufl. 

721. 1882. 
Uses an alcoholic tincture of alka- 

net in vegetable histology. It serves 
particularly to distinguish resins and 
fats, which color a deep red while 

protoplasm only takes a rosy tinge. 

Dippel thinks it would be useful for 
animal tissues. 

Hartig. See No.2. Alkanet, like 
carmine, tends to concentrate in cell 
nuclei. 1854. 

On the freezing 
process for section-cutting and 
on various methods of staining 

and mounting sections. Jour. 
Anat. and Phys., vol. ix, p. 
250. 1875. 

Tait rejects anilin dyes and car- 
mine and strongly recommends 
litmus. Boil powdered litmus in 
water, filter, adda little alcohol. The 
sections color uniformly deep blue. 
By adding a very little nitric acid a 
brownish red is obtained. Wash 
quickly and thoroughly, and the nuclei 

will be blue, the rest of the tissue a 
rose pink. 

The leaves of the red cabbage ex- 
tracted with water or alcohol may be 
used with good results. The addition 
of ammonia gives a green, of acida 
purple. But these are temporary 
stains and not permanent. For quin- 
olein and cyanin see the anilins, 

os 
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INDIGO-CARMINE. 

61. Thiersch. Injectionsmassen von 
Thiersch u. W. Miller. Arch. 
Mikr. Anat. Bd. 1. 1865. 

Make a saturated solution of indigo- 
carmine in oxalic acid (1: 22-30 of 
water). Dilute with alcohol. When 
strong gives intense blue in a few 
hours. Cells and nuclei are colored, 
and any excess may be removed by 

oxalic acid. Introduced into the 

bodies of living animals indigo-car- 

mine is taken up by the tissues and 

again separated. Without attempt- 

ing to analyze the relations of this 

process with staining proper, an ab- 
stract of its literature is given here on | Ys 

| 70. Zeller. Arch. path. Anat. u. Phys. account of its importance. 
62. Chrzonszczewski. (1) Centelbl. 

f. d. Med. Wiss. 1864. No. 
38. (2) Arch.. pathol. Anat. 
BU. sex, p. 135: ° 1S66. 

Chrzonszczewski discovered this 
method, by introducing colors into 
the blood of living animals, and | 
studying their excretion by the urinary © 
capillaries. 
63. Diaconow. Medicinisch-chemis- | 

_ glands of frogs. che Untersuchungen. Berlin, 
1867. p. 245. 

Indigo-carmine introduced into the 
stomach or the blood is taken up and 
‘then separated by both liver and kid- 
neys. Other tissues do not absorb it, 
it is not found in the lymph or serum | S ute 

| employed in double staining, which of the blood. 
64. Heidenhain. (1) Arch. Mikr. 

maa. 0.) Xp. 20... (2) 
Arch. f. d. ges. Phys. Bd. ix. 
p- 1. (3) Hermann. Hand- 
buchd. Physiologie. Bd.v, p. 

eee 
Applies the above processes to show 

that the urinary tubuliferi separate 
soluble material and the Malpighian 
glomerules of the kidneys separate 
the water. 
65. Arnold. Arch. f. path. Anat. u. 

Piys... Boe icy, p. 202; Bd. | 
Ba ey fis. bd. xv, p. 77 5 
Pad. xvii, =p. 4655") Bd. 
xxiii, p.. 1255. Ceéntralbl. f. 
d. med. Wiss. 1875, No. 41 u. 
51. 1875 bis 1878. 

66. Thoma. Centralbl. f. d. med. 
Wiss. 1875 No. 2. Arch. path. 
Anat. u. phys. Bd. lxiv, p. 
294. 

67 Kiittner. Arch. f. path. Anat. u. 
etivs: * Bd) lxv, pte.) Bad. 
Ixvi, p. 12, Centralbl. f. d. 
Med. Wiss. 1875, No. 41. 

68. Gerlach. Centralbl. f. d. Med. 
Wiss. 1875, No. 48. Ueber 
das verhalten des indigschwe- 
felsauren Natrons in dem 
Knorpelgewebe _ lebender 
Thiere. Habitations-schrift. 
Erlangen, 1876. 

69. Nykamp. Arch. Mikr. Anat. 
Bd. xiv, p. 492 

Ba sx; p. 257. 
Nos. 65 to 69 treat of the separa- 

tion of sodium sulphindigotate in the 
gelatinous matter between the epithe- 

| lium cells and the walls of the vessel. 

| Nos. 65, 68, 69 especially of cartila- 
ginous tissues. Kiittner examined 
the separation of the color by the 
basal portions of pulmonary epithe- 
lium, and Zeller the same in certain 

Arnold (in Arch. f. path. Anat. u. 
Phys. Bd. lxvi) gives a description 

| of apparatus for the slow injection of 

colors into the abdominal vein of 
frogs. 

Sodium sulphindigotate has been 

see. 
[ Zo be continued. | 

0 
The Chromatoscope. 

Some time ago Mr. J. D. Hardy 
devised an instrument, which he has 
named a chromatoscope, so easily 
made by any one who has a spot- 
lens that we take the following de- 
scription from the Fournal of the 

| Royal Microscopical Society :—‘ Its 
| chief purpose is that of illuminating 

and defining objects which are non- 
polarizable, in a similar manner to 
that in which the polariscope defines 
polarizable objects. It can also be 
applied to many polarizable objects. 
This quality, combined with the 
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transmission of a greater amount of 
light than is obtainable by the polari- 
scope, renders objects thus seen 
much more effective. It is con- 
structed as follows :—Into the tube 
of the spot-lens a short tube is made 
to move freely and easily. This in- 

ner tube has a double flange, the outer 
one (which is milled) for rotating, 
and the inner one for carrying a glass 
plate. This plate is made of flat: 

clear glass, and upon it are cemented 
by a very small quantity of balsam 
three pieces of colored (stained) 
glass, blue, red, and green, in the 
proportion of about 8, 5,and 3. The 
light trom the lamp is allowed to pass 

to some extent through the inter- 

spaces, and is by comparison a strong 

yellow, thus giving four principal 
colors. Secondary colors are formed 
by a combination of the rays in pass- 
ing through the spot-iens. 

‘ The stained giass should be as rich 
in color and as good in quality as pos- 

sible, and a better effect is obtained 

by three pieces of stained glass than 
by a number of small pieces. The 
application of the chromatoscope is 

almost unlimited, as it can be used 
with all objectives up to the. Trans- 
parent objects, particularly crystals 
which will not polarize, diatoms, in- 

fusoria, palates of molluscs, etc., can 
not only be seen to greater advantage, 
but their parts can be more easily 
studied. As its cost is merely nomi- 
nal, it can be applied to every instru- 
ment, large or small, and when its 
merits and its utility by practice are 
known, I am confident that it will be 
considered a valuable accessory to 

the microscope.’ 
oO 

— Prof. W. O. Atwater, as the results 
of a series of experiments, finds, contrary 
to the general opinion of chemists, that 
plants assimilate nitrogen from the atmos- 
phere. They take up the greatest quan- 
tity when supplied with abundant nourish- 
ment from the soil. Well-fed plants ac- 
quired fully one-half their total nitrogen 
from the air. It seems probable that the 
free nitrogen of the air is in some way 
assimilated by the plants. 
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ScrENTIFIC MeretTinGs.—The A. 
A. A. S. meets this year-aneas 
Arbor, Mich., on the 26th of Au- 
gust. A large attendance is antici- 
pated and plans for the meeting are 

well advanced, calculated to make an 
interesting one. 

The American Society of Micro- 
scopists meets at Cleveland, where 
great preparations are under way for 
the occasion. A circular concerning 
this meeting will be found inserted 
in this number of the JOURNAL. 
Press of matter this month forbids 
further notice of either of these meet- 
ings. 

Oo 2 
THE PostaL CLus.—A few weeks 

ago Dr. Ward gave us a short but 
thoroughly satisfactory account of the 
condition of the Postal Microscopical 
Club. He said the affairs of the 
club were being closed up for the year, 
‘with every vow fulfilled,’ .‘ all the 
circuits being now upon the last box 
of the number assigned when we 
started last fall.’ No other boxes 
will be sent out until September. 
We can understand the satisfaction 

the officers of the Club must feel at 
such a result. It has only been se- 
cured by having a careful system 
whereby the course of every box can 
be followed throughout its migrations, 
and wherever there is delay the cause 
can be promptly discovered and re- 
moved. Efficient management in.ad- 

i“ 
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| dition to such a system has resulted | 
in a successful year, satisfactory to | 
the members as well as to the officers. 

Our monthly notices of the boxes 
as they come to this circuit may or 

may not be of value. They serve as | 
a record of what passes through the 
circuits each year, and for this, if for | 
no other reason, we purpose to con- 

tinue them. Merely as a record they 
will be of interest to some of the 
members, and if the few words of 
commendation or criticism that occa- 

sionally appear result in improving 
the character of the preparations, or 
lead contributors to add more infor- 
mation concerning their preparations 

in the letter package, we shall be much 
pleased at the result. 

The preparations as a whole are 
not yet what they should be. During 
the year just passed there has been a 
noticeable improvement over previous 
years, but there is still room for much 
better work. Each member is only 
called upon for a single preparation 
during a whole year, and it seems as 
though that one should be one of the 
best, and, even if the preparer merely 
uses the microscope for pastime, a 
few hours’ study will enable him to 

write a description of it that will add 
greatly to its value to others like him- 
self. 

Theannual report of the Club for the 
year 1884 has recently come to hand. 
The Club has now been in existence 
ten years. There are twenty-two cir- 
cuits of six members each. During 
nine months of 1884 one hundred and 
ten preparations passed through every 
circuit. The Managers say: 

‘ Of the slides contributed last year, 
many were of great interest, and the 
average was probably as high as could 
be reasonably expected. Some mem- 
bers have desired that a censorship of 
slides be provided, in order to secure 

objects of a high grade; but no plan 
has been suggested which would not 
occasion increased labor and imprac- 
ticable delays. The selection is there- 
fore left to members themselves, trust- 
ing to their offering things worthy of 

study, and avoiding so far as possible 
the duplication of objects frequently 
circulated. Valuable special boxes 
representing original work have been 
contributed during the year by Messrs. 
J. Kruttschnitt, J. M. Adams, and 
Geo. Timmins. In judging of the 
circuit boxes, those few persons who 
have extraordinary facilities for secur- 

ing material and making superb slides 
should remember that there are learn- 

ers as well as teachers, and that those 
fellow-workers whose opportunities 
for intercourse at the centres of learn- 

ing are most limited are often those 
who need the privileges of the Club 
most definitely and prize them most 
highly; that a club composed of a 
few experts of equal advantages would 
be of a selfish character, and greatly 
limited in size and usefulness; and 
that unpretending slides have often 
contained points of interest to the 
most experienced members.’ 

Empty boxes for new preparations 
will be sent out soon, and members 
should have their contributions ready 
so as not to delay the boxes. 

oO 

STUDIES OF AMa&Ba.—Dr. August 
Gruber, of the University of Freiburg, 
has published a valuable contribution 
of 38 pages* and three large colored 
plates, describing his observations on 
ameebe. The special object of these 
investigations was to establish, if pos- 
sible, some characters by which the 
different species can be identified. In 
this the author believes he has suc- 
ceeded. To accomplish the result, 
it was necessary to study the different 
species for long periods of time, in 
order to discover any modifications 
of form they might undergo. Dur- 
ing nine months no indication of 
transformation was observed in the 
species studied, but all were sharply 
defined, and showed at the end of the 
year the same peculiarities of struc- 
ture. These observations were con- 
ducted upon specimens collected from 
a small pond, and the same species in 

* Studien iiber Amoeben. Leipzig. 
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an aquarium. The attempt to culti- 
vate them separately in small glasses 
failed, as they would not multiply. 
In this respect our own experience 
has been more fortunate, for several 
years ago we succeeded in watching 
the multiplication of a species that 

was very abundant in a one-ounce 
vial, in which was a spray of Aza- 

charts. The bottle was covered with 
a watch-glass, and the amcebe multi- 
plied rapidly and were abundant for 

months. 
The species principally observed 

was Pelomyxa villosa Leidy. A 
number of species are carefully de- 
scribed, but we can only give the 
names of the new species in this place, 
which are named Amaeba prima, 
secunda, tertia, guarta, quinta, all 
of which are related to Pelomyxa, 
and are thrown together by Prof. 
Leidy,and Amebalucida. A general 
account of various other amcbe fol- 

lows: 
The diagnosis of an amceba must 

be based upon several features the 
average size, consistence of the pro- 
toplasm, and through this the charac- 
ter of the movements, the kind of in- 

clusions in the protoplasm, such as 
vacuoles, granules, crystals, the para- 
sitic living filaments of fungi, and the 

constituents of food; but especially 

the number, size, and structure of the 
nuclei. 

The contribution is one of great in- 
terest for the value of the observa- 

tions on the peculiarities described as 
well as for the systematic treatment. 

O 
Synopsis oF Diatoms.—To sub- 

scribers to the Synopsis of Diatoms 
we have to announce that the volume 
of text, containing three supplemen- 
tary plates, was issued some time ago, 

and a consignment of a sufficient num- 
ber to complete all the sets has been 
received for us at the custom-house 
in New York, where it has been for 
a fortnight. Eventually it will reach 
us, and subscribers will be promptly 
informed of it. In case we should 
receive it before the JoURNAL goes 

to press this month, announcement 
of the price will be made in our ad- 
vertising columns. 

The price of the complete work 
has been placed at $58.30. This is 
much more than our subscribers have 
paid; but the edition is nearly ex- 
hausted and the price has been raised. 
We would say for the benefit of 

those persons who are interested in 
diatoms that, on the occasion of a fire 
in our New York office two years 
ago, a considerable number of plates 
of the Synopsis were injured by 
water, so as to be unfit for sale in the 
complete sets. These injured plates 
belong to fascicle VI. We have 
several sets, almost complete, of the 
injured plates of this fascicle, which 
we will send to subscribers to the 
JouRNAL for fifty cents, and ten cents 
additional for postage. They will 
be sent on approval on receipt of the 
amount. 

) 
RECENT PROGRESS IN THE In- 

PROVEMENT OF THE MIcROsSCcOPE.— 
The article on ‘Microscopy’ in Ap- 
pleton’s ‘Annual Cyclopedia’ for 
1884, written by Dr. R. H. Ward, has 
already been mentioned in these col- 
umns. We have since received a 
proof copy from the author, which 
has been carefully read, with great 
interest. Theauthor begins with the 
simple microscope, describing some 
of its forms, and the different kinds 
of supports useful for dissecting and 
other purposes. He then describes 
the modern form of stand, and says 
that there is now a distinctive Ameri- 
can form of stand, differing from the 
English model formerly extensively 
copied in this country, and from the 
continental model. The American 
stands ‘ combine nearly all the sim- 
plicity and portability of the conti- 
nental stands with nearly all the efh- 
ciency and scope of adaptations of 
the more ambitious English instru- 
ments.’ As types he mentions the 
‘ histological’ stand of Mr. Bulloch 
as a ‘very simple and inexpensive 
form yet efficient for a great variety 



1885.] MICROSCOPICAL JOURNAL. 137 

of scientific work,’ and the Bausch 
& Lomb ‘ universal’ as one of the more 
elaborate ones. 
Among the improvements during 

the past six years are mentioned a 
broad body to receive oculars of wide 
field, the broad-gauge screw for 
objectives, short body with draw- 
tube, the Jackson model universally 
adopted, the pinion of the coarse ad- 
justment high up on the limb, and 
the various improvements in the fine 
adjustment by various makers; the 
stage is round and revolves around 
the optic axis, and has various adjust- 
ments; the swinging substage and 
mirror-bar, moving independently or 
together; the various forms of con- 
centric stands in which the body is 
supported on a sectoral limb, instead 
of swinging on trunnions. 
We cannot mention all the im- 

provements that should be included 
under this head. The new method 
of mounting the Wenham prism 
used by Messrs. Bausch & Lomb, 
and the Abbe binocular eye-piece, are 
notable improvements in the binoc- 
ular. Improvements in objectives 
have been very great, and we cannot 
enter upon a notice of this part of 
the subject. We must not fail, how- 
ever, to give the ideal series of ob- 
jectives recommended by the author, 
which is as follows :— 

Focus. Amateur. Professional. Expert. 
Inches. 

4 = oe 12° 
3 nol? - - 
I - 25 30 
3_2 as {° 35 G 

jo ; - 110 75 

eae = - = 
au t 140 - 140 
“ie —  M.a. 1.20 - 
io - - - n. a. 1.40+ 

From this it will be seen that Dr. 
Ward favors moderation in regard to | 
angular aperture. 

Without extending this notice to | 
undue length, we can only say that | 
the author has covered the field well, 
and has given a very instructive as 
well as interesting account of im- 

provement in microscopical appli- 
ances and methods. The result 
seems highly creditable to Ameri- 
can ingenuity and skill. It shows 
that there is a constant demand for 
microscopes of the most _ perfect 
form, which has been an induce- 
ment to our makers to improve 

them until the American model has 
become the best. 

) 
James C. LatHrop.—Mr. James 

C. Lathrop, of Bridgeport, Conn., 
died on the thirty-first day of May, at 
the age of 33 years. Mr. Lathrop 
was well known to scientific men in 
the East, and was one of the most ac- 
tive members of the Bridgeport Scien- 
tific Society. As a mineralogist he 
was particularly well-informed ; his 
collection of minerals is said to be the 
most complete in the State, all his 
specimens have been carefullyselected, 
and many of them are among the 
finest of theirkind. Inother branches 
of science he was an enthusiastic stu- 
dent and teacher, whose influence was 
felt in the community. He wasa good 
observer with the microscope, of 
which hemade muchuse. For nearly 
twelve years he has been an account- 
ant and cashier for the Housatonic 
Railroad Company. 

It is seldom that a man in: active 
business acquires such accurate and 
extended knowledge in science as 
Mr. Lathrop possessed. Naturally 
active and quick in thought and ap- 
prehension, by close application dur- 
ing the hours that could be spared 
from business and home duties he 
became a leader among his associates, 
and an example worthy of imitation. 
The few hours it was once our good 
fortune to spend at his home gave us 
an insight into his character and at- 
tainments, and we can best express 
our recognition of his worth by say- 
ing that the world can ill afford to 
lose the influence and example of such 
a man. 

He has left a wife and four bright 
children, who, with many friends, 
will deeply feel their loss. 
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NOTES. 

— Mr. Walmsley has become a liberal 
contributor of ingenious devices for pho- 
tographers within the past year or two, 
and seems to be as much interested in 
amateur photography now as he has been 
in microscopy for many years. Walms- 
ley’s excelsior lantern is a new device 
for the dark room, which is much cheaper 
than some lanterns that are certainly not 
better. We also read of Walmsley’s 
folding pocket lantern, phantom instan- 
taneous shutter, instantograph shutter, ad- 
justable view finder, alkaline developer, 
ready sensitized paper, and photo-micro- 

' graphic camera. 

— A most valuable article for the pho- 
tographer, especially for those who have 
only occasionally to develop pictures, and 
therefore are likely to be annoyed by the 
deterioration of their solutions of pyrogal- 
lic acid by long keeping, is the prepara- 
tion of pyrogallic acid in tablets, just 
called to mind by one of Mr. Walmsley’s 
circulars. Each tablet contains two grains 
of the acid, which can be dissolved at the 
moment of use, and thus a fresh solution 
is always at hand, and there is no trouble 
about weighing. 

— Some measurements of blood cor- 
puscles have been made by Henry L. 
Tolman and Marshall D. Ewell, M. D., 
the results of which are recorded in 7he 
Western Druggist. Mr. Tolman worked 
with a Spencer homogeneous immersion 

jo, Nn. a. 1.27, with an eye-piece micro- 
meter in a % inch ocular, the value of 
each division being yj55 of an inch. Dr. 
Ewell used a Spencer +5, n. a. 1.35, a 
Bausch & Lomb amplifier, a Bulloch cob- 
web micrometer, each division of which 
represented ;554509 Of an inch. The re- 
sults are thus tabulated : 

Corpuscles. Largest. Smallest. Average: 

Tolman... 50 2709 523 aT 3D 
Ewell...... 25 Beiv i531  sise 

— It was stated by Mr. J. J. Coleman, 
in an address before the Philosophical 
Society of Glasgow, that microbes in ani- 
mal flesh are not killed by the intense 
cold of — 86° c. According to experiments 
of his own and Prof. McKendrick, mi- 
crobes alive before the freezing are again 
brought into activity by heat and moisture. 

— Hedwigia, Organ fir Specielle Kryp- 
togamen kunde nebst Repertorium fur 
Kryptogamische Literatur, begins _ its 
twenty-fourth volume, enlarged, and in a 
new dress. We are pleased to note this 

change, and trust that it will be met with 
substantial appreciation by students of the 
cryptogams. The first number of this 
year contains an important article on new 
species of the genus Azccza, by F. Ste- 
phani, illustrated by a plate. Aedwigia 
is edited by Dr. G. Winter, and is pub- 
lished in Dresden. 

—A valuable report on the Purification 
of Drinking Water by Alum, by Profes- 
sor P. T. Austin and F. A. Wilbur, has 
been issued from the chemical laboratory 
ot Rutger's College. It has been found 
that the addition of about 1.5 grains of 
alum to a gallon of water will cause sus- 
pended matters to subside in the course of 
two days or more, leaving the supernatent 
water clear. For domestic use the water 
may then be filtered clear through a filter 
of cotton batting pressed into the neck of 
an inverted, bottomless bottle, a few min- 
utes after the addition of alum. Itis presu- 
med, with good reason, that in this way 
not only are suspended matters removed 
from the water, but albuminoid and per- 
haps other organic matters are also pre- 
cipitated, or at least rendered incapable of 
supporting the life of microbes. The quan- 
tity of alum required is not sufficient to be 
detected by taste, and, indeed, only the 
slightest trace of alumina could be detected 
by chemical tests in the water thus treated, 
after the sediment was removed. The 
method seems to be eminently practical. 

— The annual reception of the San 
Francisco Microscopical Society was given 
on the evening of May 1gth. Thirty-eight 
objects are named on the programme, one 
for each microscope. According to the 
report that has reached ‘us the display of 
objects was very fine, Mr. Hyde being 
especially commended for the beautiful 
way he showed some diatoms 77 szfu ona 
dark ground, Mr. Breckenfeld for crystals 
of kinate of quinia, Mr. Bates for his 
colony of vorticellas, and Mr. Banks for 
the display of the electric spark. 

—— We receive regularly reports of the 
meetings of the San Francisco Micro- 
scopical Society, which is now one of the 
most active of our societies. Ata recent 
meeting Dr. J. H. Stallard demonstrated 
the method of cutting sections by freezing 
the tissues with ether spray. At a subse- 
quent meeting Mr. Banks showed the 
electric spark under the microscope in its 
passage between the terminals of a quar- 
ter-inch spark induction coil attached to a 
Grenet bichromate solution battery. Two 
vulcanite slides had been prepared, on 
which were fastened adjustable platinum 
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strips connected with the battery wires 
and terminating in brushes of platinum 
wire of extreme tenuity. The electric 
fluid, in its passage from one terminal to 
the other, formed a very attractive object 
under the microscope. One of the slides 
was used to show the effect on the electric 
spark of interposing films of soot of dif- | 
ferent thicknesses. In its passage through 
these the current was deflected into mean- 
dering lines, around which scintillated 
showers of sparks. The particles of soot 
could be seen arranging themselves in 
symmetrical groupings around the ter- 
minals. In conclusion, Mr. Banks an- 
nounced that he had sent for, and would 
soon be able to exhibit, the Stokes-Watson 
apparatus for showing under the micro- 
scope the combustion of various metals in 
the electric arc. 

— There is a law of adaptation in na- 
ture which the naturalist, in whatever 
field he may be occupied, finds exempli- | 
fied in many ways. Dr. W. Breitenbach, 
describing the small crustaceans which 
have their home on the floating islands 
of sea-weed of the Sargasso Sea, gives the 
following interesting account of them in 
Popular Science Monthly :-— 

‘ The adaptation of theinnumerabletints | 
to every grade of change in the color of 
the sea-weed is really marvellous. The 
younger, lighter green crustaceans are 
always to be found on the young, verdant 
fronds of the plant, while the older. parts 
of the weed are inhabited by older, brown 
animals. The older stems are often in- 
crusted with the white shells of bryozoa, 
and corresponding with these we are sure 
to find white spots on the brown armor of 
the crabs. The legs of the animals are 
frequently of an olive green ground with 
brownish spots, deceptively like the slen- 
der sea-weed leaves that are just begin- 
ning to turn brown. If one will, as I did, 
pull one of the large plants upon the deck, 
leave it in a cask of sea-water for an hour 
or two, and then look through it for crabs 
without disturbing it, he will find it very 

mals, although he may be sure there are 
a quarter of a hundred of them there; 
and, if he gives the mass a lively shake, 

never saw a little green crab settle on a 
dark-brown stem. The crustaceans keep 
to their color, and the brown ones will, 
with amazing speed, dart through the 
thick net-work of stems and leaves, to the 
darkest spot they can find, where they 
quickly escape observation.’ 

— The Portland (Me.) Society of Natu- 
| ral History gave a microscopical exhibi- 
| tion on the evening of April 27th, a pro- 

of Washington for 

_ place. 
hard to discover three or four of the ani- | 

he will find a curious assemblage of the | 
most varied sorts tumbging off the bush, 
whose behavior will go far to verify Wag- | 
ner’s view; for, if they are allowed the 

the sea-weed, and each will seek a part 
of the plant most like it in color. 
the experiment forty or fifty times, and 

I tried | 
| 

gramme of which we are pleased to ac- 
knowledge. There are twenty-six micro- 

| scopes on the list, and two objects for 
each. The society was incorporated in 
1850, and is therefore among the older 
scientific organizations of the country. 

CORRESPONDENCE. 

Volvox Globator. 

To THE Epiror:—After searching 
nearly every pond and pool in the vicinity 

Volvox, 1 found 
plenty and fine specimens in the heart 
of the city. During a drenching rain to- 
day, I made a gathering from the pond 
spanned by the bridge running from Cen- 
ter Market to Pennsylvania Avenue, and 
among other strange specimens was the 
long-sought Vo/vox. I believe I am the 
first to find Vo/vo.x in the District. 

H. A. Dosson, M. D. 
MAy 29TH, 1885. 

NOTICES OF BOOKS. 

First Annual Report of the Bureau of Ani- 
mal Industry for the year 1884. Wash- 
ington: Government Printing Office. 
(8vo, pp. 512.) 

This valuable report is a detailed ac- 
count of the investigations and general 

| work under the direction of D. E. Salmon, 
D.V.M., chief of the Bureau. It contains 
so much that is of importance and interest 
that we shall not attempt a review in this 

The outbreak of pleuro-pneumo- 
nia in the West has afforded an opportu- 
nity to study some features of this disease, 

| and especially to establish beyond ques- 
tion the fact of its contagious nature. A 
brief review of the evidence concerning 
the cause of the disease known as swine- 
plague, which Dr. Salmon’s investigations 

| have shown to be a micrococcus, is given, 
opportunity, they will.all swim back to | illustrated by two photo-micrographs. An 

article on the Gape Disease of Fowls, 
by M. P. Meguin, is translated by Dr. 
Theobald Smith, accompanied by a plate 
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showing the parasite causing the dis- 
ease, Synugamus trachealis v. Siebold. 
Finally, there is a comprehensive report 
on Trichinaisis, by Dr. Salmon. We 
have been obliged to pass over other im- 
portant subjects without notice, but this 
much will be a slight indication of the 
activity, efficiency, and importance of the 
newly-established Bureau of Animal In- 
dustry. 

Report of the Commissioner of Agriculture 
for the year 1884. Washington: Gov- 
ernment Printing Office. 1884. (8vo, 
pp. 580.) 

The investigations constantly in pro- 
gress in the Department of Agriculture 
make the annual reports of no little scien- 
tific as well as economic interest. In this 
volume the report of the chemist, H. W. 
Wiley, treats of sugar manufacture, milk 
and butter, their analysis and adultera- 
tions, the manufacture of flour, and other 
matters. The report of the botanist, Dr. 
Geo. Vasey, is illustrated by twenty-one 
plates, showing various plants. Dr.C.V. 
Riley’s report as entomologist covers 134 
pages and ten plates. It includes an ac- 
count of the rust-mite of oranges, the cab- 
bage cut-worm, and other insects. 

Sctence and the Supernatural. A lecture 
by Prof. A. J. Du Bois, of the Sheffield 
Scientific School of Yale College, be- 
fore the Bridgeport Scientific Society. 
1885. 

A lecture full of sound reasoning, clear 
and thoughtful, which should be read by 
those who have an interest in this sub- 
ject. One may not be quite satisfied with 
the method of treatment, yet there is much 
food for thought in it. 

The Oleates. An Investigation into their 
Nature and Action. By John V. Shoe- 
maker, A.M., M.D., Lecturer on Der- 
matology at the Jefferson Medical Col- 
lege; Physician to the Philadelphia 
Hospital for Skin Diseases; Member of 
the Pennsylvania State Medical Society ; 
the Minnesota State Medical Society; 
the American Medical Association; the 
American Academy of Medicine; the 
British Medical Association; Fellow of 
the Medical Society of London, etc, 
Philadelphia: F. A. Davis, Att'y, 1217 
Filbert St. 1885. (12mo, pp. 122. 

A very useful book for the medical prac- 
titioner. Oleates, according to the author’s 
experiments, are superior to other oint- 
ments, in that their active constituents 
enter the minute openings of the glands 
and follicles on account of being dissolved 

in the fatty base and vehicle. The oleates 
are not absorbed and taken up by the 
lymphatics and conveyed to the blood, 
as ordinarily supposed. They do not 
penetrate deeper than the glands of the 
epidermis. The work treats of their manu- 
facture, and their physiological and thera- 
peutical effects. 

Manipulation of the Microscope. By Ed- 
ward Bausch. Illustrated. Published 
by Bausch & Lomb Optical Co. Ro- 
chester, N. Y.: Post-Express Book and 
Job Printing-House. 1885. (12mo, 

pp. 96). 
This is a thoroughly practical and in- 

structive book, very neatly printed, and 
for the beginner in microscopy there is 
nothing better. Those who have become 
familiar with microscopic work will find 
it not unprofitable reading. We are 
greatly pleased with the plan and system- 
atic arrangement, as well as the concise 
and plain manner of treating the subject. 
There is nothing to criticise in these re- 
spects. The information given is just 
what a beginner needs. We are not quite 
sure, however, that the statement on page 
20, ‘Other things being equal, it is the 
angular aperture of an objeetive which 
determines the quality,’ will convey the 
right impression. There are just grounds 
for the impression that an excessive angu- 
lar aperture does not improve an objec- 
tive; and we would say, for instance, that 
the half inch of 98° mentioned on page 30 
would not be the best kind of a half inch. 
The fact is very easily demonstrated by 
taking a photograph of such an object as 
a half inch would ordinarily be used 
upon—some minute polycystina, for exam- 
ple—with such an objective, and another 
photograph of the same object, using the 
same objective with the angular aperture 
cut down to 30° or 40° by a paper dia- 
phragm. 

The book is one which we shall be glad 
to recommend to all beginners in micro- 
scopy, and to intending purchasers. 

Exchanges. 

{Exchanges are inserted in this column without 
charge. They will be strictly limited to mounted ob- 
jects, and material for mounting. ] 

Wanted: Well cleaned and selected Foraminifera, 
for which cash will be®paid or slides given. 

EDWARD G. DAY, 
Riverside, Conn. 

Hundreds of varieties of fresh-water Alge, including 
Volvox, Desmids, Rivularia, Draparnaldia, Tetra- 
spora, &c., &c., for selected exchanges by list. 

M. ADAMS 
Watertown, Md. 
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A Practical Method of Finding the 
Optical Centre of an Objective, 
and its Focal Length. 

BY PROF. W. F. DURAND, ASSISTANT 
ENGINEER U. S. NAVY. 

The term optical centre, as usually 
defined in the text-books on optics, is 
that point in a lens through which if 
a ray pass, it enters and emerges in F 

: |'C aie ="are parallel lines. This definition will 

not exactly suit the point referred to 
in the following article, and it may be 
well to show exactly what is meant 
by the term. 

In the diagram (Fig. 21) let a 6 be 
anobject. Then itissimply a matter of 
experiment to show that in some way | 

the rays radiating from a, for exam- 
ple, are brought to a focus at some 
point @ on the opposite side of the 
centre line, and at a distance from it 
depending on the distances of a from 
the centre line, and from the objec- 
tive. Likewise the rays radiating 
from 6 are brought to a focus at 4’, 
and thus is formed the inverted real 
image @’ 6’. Suppose that @ and a’ 
be joined with a straight line, and 
likewise 6and 4’. Without attending 
at all to the actual course of the rays, 
which, in an objective of two, three, 
or four systems is very complex, it is 
evident that a@o046 and a’ o8' are simi- 
lar triangles, and that we have 

Boe. CO 60 

a ee 
/ , 

3 is evidently magnifica- Now, 

tion, and by the equation this equals 
Co ; a . 
at That is, the magnification equals 

the ratio of the distance of the image 

7] 

from a certain point, 0, to that of 
the object from the same point. 
the position of 
o be known, it 

is evidently an 

easy matter to 
find the magni- 

fication when 
the positions of 

known. Fur- 

thermore, if we 

wish to adopt 
the fo-inch 
standard for the 
vague quantity 

called tube 
length, o is evi- 
dently the point 
from which to 
start, and in 
this case we 

have c’ 0 = 10 
inches, and the 
magnification 

1 Io 
equdis. ——. 
q co 

Now, this point 
o possessing the 
foregoing prop- 
erties is the 
point which, 
for want of a 
better name, is 
here designated 
the optical cen- 
tre of the objec- 
tive. Itis near, 
but does not 
coincide with 
the point an- 
swering the 
definition in the text-books, 

jo 

‘aatqoal[qg jo axquag jeondg—'iz ‘org 

If 
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If c o can be determined, and from an inch, and o will be as accurately 

that the distance from c to the front | determined as ordinary measurements 

of the objective (the working dis--, are made. If, however, greater ac- 
tance) be taken, 0 will be deter mined curacy is desired, the lengths may be 
with reference to the front of the ob- readjusted so that fr om the, determined 
jective and its position definitely fixed. ) position of 0 to c shall be ro inches. 
‘Now to find c 0 we recur to the equa- | Then, making the measurements 
tion above. again, a new value is found for c oa, 

a 6b ero | which will differ slightly from the 
ae ae first one, and be a still closer approxi- 

mation. The position of o found from 
and by adding one to each side we ; : ape Z 
ss 2 = ; | this value of co will differ from its 
have— | Gee es: : 

Pa | true position when ¢ 0 is 10 inches, 
ey a _ by less than one thousandth of an inch, 

ee b ! ie, probably, which is far within the 
fies Bri @ Oe GideinGO 3. -€ ©. . | limit of error in such measurements. 

ab co co | So much for the theory. In the 
rte 66 ab | practical - application, a stage mi- 

; Re ae, crometer is placed in position, and one 
Now, CC, a ie and a &’ are quanti- of its divisions serves for a é. The 

ties which may practically be meas- | eye-piece is removed, the tube placed 
ured, and thus a definite value of co | vertical, and a screen of ground glass 

is obtained, and from that o is fixed. |: or thin oiled paper is placed over the 
Now, theory leads us to expect | end of the tube on which to receive 

what experiment bears out, viz., that | the image a 6. 

as the position of a é varies, and with Let us suppose that the objective to 

it that of a’ 4’, the point o does not be measured is one rated as a $-inch ; 

remain quite stationary. In some then bring roughly to a focus, and 

objectives it moves slowly back asthe | next adjust ies draw-tube until the 

object i is approached to the objective, distance from micrometer to screen is 

and in others slightly nearer the front. | 10 inches within, say, an eighth or a 
But since we wish to have o deter- | tenth of an inch. Then focus care- 
mined when co —10 inches, that | fully until the lines are distinctly de- 
calls for one definite, fixed position fined on the screen. Then measure 
of a 6, and for a fixed value of the | the distance from the micrometer to 

distance co. Butco cannot be fixed | the screen orcc. This is found, we 

unless both c and o be known; that | Will suppose, to be 10.84 inches. 
is, unless o be already known. It Next, measure the value of a division 

would, then, appear that the problem | 0n the screen. To do this as accu- 

is impossible since it calls for the re- rately as possible, measure the length 

sult as a necessary condition to the of as many divisions as can be- seen, 
solution. This is true, strictly speak- and divide by the number. This will 

ing, but, practically, as close an ap- divide, by the same number, the error 

proximation as may be desired is | in making the single measurement. 

feadily attainable. ©} This gives a’ 6’, which in the case we 

The change in o for a change of an have supposed equals TL25 inch. 
inch or two in a@’ 6’ will be probably The value of = 6, that aS of a divi- 
less than the one hundredth ofan inch, | Sion on the micrometer, is .o1 inch. 
so that if the lengths be so adjusted Hence we have, making the proper 
that c c’ equals about 10 inches plus substitutions, 
the focal length of the objective, the eh 10.84 X .O1 — .Sepaee 
distance c’ o will come out differing 1225 
from 10 inches by less than an inch, | Taking this from 10.84 we find ¢’ 0 = 
and, probably, by less than a tenth of ' 9.925+. Next, measuring the work- 
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ing distance, it is found to be .295. 
Taking this from .885 gives .59 as 
the distance of o back of the front of 
the objective. This position corre- 
sponds to a value ofc’ 0 = 9.925 inches, 
which differs from 10 by .075 inch. 
Now, if greater accuracy is desired, 
readjust the draw-tube so that the 
screen shall be at 10.59 inches from 
the front of the objective; that is, at 
10 inches from the determined posi- 
tion of 0. Now, repeating the meas- 
urements, we find cc = 10.883 and a’ d’ 
ie 

10.883 X .O1 

.123 

and co = 10.883 — .8848 = 9.9982. 
This differs from to inches by 

.oo18—a quantity unappreciable in 
such measurements. Taking again 
the working distance, we find it to be 
.293 inch, which, taken from c a, 
gives .5918 inch as the corrected dis- 
tance of o from the front of the ob- 
jective. This may safely be taken as 
the desired position, correct within 
the usual observational error in such 
work. As may readily be seen, an 
attempt at a recorrection of this might 
be made in the same way that this 
was corrected from the first; but the 

. errors of observation would probably 
be greater than the proper correction, 
so that such observations would pos- 
sess no additional weight. 

The magnification, as above stated, 

hence, c o = = .8848, 

is 1° ae as IO 
equals —, equals, in this case, 8848 

= 11.3, though this has been found 
previously by the actual measure- 
ment of a 6’ compared with a 6. 

It may be of interest to compare 
this result with those derived from 
some of the other formule in use as 
approximations. First, there is the 
common rule, ‘ Divide 1o inches by 
the focal length of the objective’ or 
fe) 
a> I39- 

the objective is exactly a 3, and that 

the object is placed at the principal 
' focal distance from the centre, in order 

to form an image at 1o inches dis- 

This rule assumes that 

tance. The first assumption may or 
may not be true, as objectives often 
differ considerably from their rated 
values. The second is inaccurate, 

as the distance is always greater than 

the principal focal distance. 
1O=-7, 

Next, there is the formula # = - 7 

Io—# 
4 See 
3 3 
4 

This assumes the rating of the ob- 
jective to be correct, and makes use 

I 

or, in this case, 72 = 

I I ) , 
of the formula —-+ ——=-, which is > 

only approximately correct. 
Another method proposed is_ to 

measure the distance 10 inches from 
the front of the objective, and then to 
measure by a screen the magnified 
divisions of the micrometer.  Per- 
forming these operations, we find in 
this case mw = 10.55. This method 
will always give a result too small, 
and varying with objectives of the 
same focal length coming from dif- 
ferent makers. 

Next, as to the rating of the objec- 
tive. This is usually defined as the 
principal focal length of a simple 
lens, which, under the same circum- 
stances, would produce the same 
magnification. That is, it is the 
principal focal length of a double 
convex lens of equal curvature on 
each face, such that if substituted for 
the objective, and so placed that the 
distance from the image to the centre 
of the lens is the same as that be- 
tween the image and optical centre of 
the objective, the magnification will 
be the same as that produced by the 
objective. The principal focal length 
of such a simple lens depends, how- 
ever, on four elements: rst, the ra- 
dius of curvature of the faces; 2d, the 
refractive index of the material of 
which it is made; 3d, the thickness 
of glass traversed by the ray ; 4th, the 
distance from the principal optical 
axis to the parallel ray. Within the 
limits for ordinary glass lenses, how- 
ever these elements may vary, the 

principal focal length is not far from 
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eee a - = — 

the radius of curvature, but only | above, f’ will represent c’ 0 — to 
equal to it under special circumstan- inches. Therefore, we have 
ces. If, then, a comparison with Ior 
such a lens were necessary in order | f =co= igo 

to find the rating of an objective, 
there would need to be established a 

standard to which the last three ele- 
ments above should conform; the 

variation in such standard lenses be- 
ing only in radius of curvature. Of 
course such a system of lenses is out 
of the question, and some. other 
method is necessary. The principal 

focal length might ‘be measured prac- 

tically bie for the trouble in carrying 
out some of the details. It would ibe 
the distance from the optical centre 
for parallel rays to the point where 

they are brought to a focus. The 

first we do not know exactly, and 
cannot find in the same way as its 

‘position for diverging rays. The 
second calls for personal judgment 
on just when parallel rays are at a 
focus, which will admit of a slight 
variation on either side of the true 
position. Furthermore, the short 

working distances of higher powers 

would prevent the spot of light from 

being readily observed. 
The function of focal length in gen- 

eral is to determine magnifying power, 
and, for all purposes of comparison, 
it seems but natural and just to base 
the rating on magnifying power, and 

on that alone. Such being the case, 
opticians seem to have generally come 

to use for such purposes what is vir- 
tually a kind of hypothetical lens pos- 
sessing such page that the com- 

mon formula + = T holds exact- Ps fF ee 
ly for it. It may be said, in passing, 
that in such a lens the thickness of 
the mater:al would be entirely unap- 
preciable in comparison with its ra- 
dius of curvature, and the index of re- 
fraction of the material would be 1.5. 

Such being the hypothetical stand- 

ard, the formula above holds exactly, 
. Tie 

and solving for f we have f = 
swe 

If, now, f represents co in the figure 

; 3 fe) 
But magnification equals ae and sub- 

stituting for co its value we have 
10 10 —Fr 10 

= = , OY m = — — I, 
Co 1 

IO ine) 
Btw + I = — Or? . ‘That 

is, the principal focal length of such 
a hypothetical lens as would pro- 

duce the same magnification as the 
objective under the same circum- 

stances equals 1o divided by one plus 
the magnification of the objective: 
and isi is taken as the rating. As 
seen, it depends entirely on magnifi- 
cation under a standard set of condi- 

tions, and cannot but be fair as a 
means of comparison between objec- 
tives of various powers from the same 

or different makers 
Applying this rule to the example 

above, we have 
ine) ine) 

In.3+1 12.3 
This objective, on this method of 

rating, then, would rather be called 
an eight-tenths than a three-quarters, 
and a variation from the true value as 

large or larger than this will often be 
and. 

If the objective has collar adjust- 
ment the optical centre and equiva- 
lent focal length vary with the posi- 
tion of the bole , so that if an exact 
knowledge of them is desired for any 
given position of the collar the opera- 
tions must be performed with it in 

such position. 
An idea of the range of power is, 

of course, obtained by taking it at 
the uncovered and extreme covered 
points; and these, with one or two 

intermediate positions, would proba- 
bly givea sufficiently extensive knowl- 

edge of the powers of the objective. 
In closing, it may be well to notice 

that the BOVE method of measure- 
ment provides a practical way of using 
the 10-inch tube length. This term 

= .S12. 
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tube length is, perhaps, i in itself open 
to objection, for it seems to indicate 
that the 10 inches must be measured 
from some point in the objective to 
some other point in or about the eye- 
piece or tube. A correct under stand- 
ing of the matter would seem to indi- 
cate that the tube is of such a length 
that when the eye-piece is in position 
it brings to a proper focus for the eye 
the rays coming from the objective, 
which alone would form an image at 
10 inches distance from its optical 

centre. In other words, standard 

conditions should mean that the ob- 
jective is at such a distance from the 
object that, alone, it would form an 
image at the 10-inch distance from the 
optical centre ; and the draw-tube so 
arranged that the eye-piece brings 

such rays to a proper focus for the eye. 
To practically arrange the length 

to conform to these principles, ite 

the tube in the position in which it 
was left after finishing the final meas- 
urements for the optical centre, and 
focus again carefully so that the image 
is clear on the screen. Then remove 
itand put in the eye-piece. If the 
object is clearly seen, no further ad- 
justment is necessary. If not, hold 
firmly the coarse adjustment and ad- 
just the draw-tube until the object is 
properly focussed. A mark on the 
tube or a note of the length drawn 
out fixes the position for this eye- 
piece. For another it will probably 
be somewhat different. Now, under 
such conditions, when the tube, car- 
rying objective, eye-piece, and all, is 
focussed up and down in the usual 

way, the objects brought into: view 
are at the same constant distance from 
the objective, so that their images by 
the objective alone would be formed 
at the constant standard distance of 10 

inches from its optical centre. 
These remarks of course apply 

principally to the higher powers not 
furnished with correction collar, 
where a constant set of conditions is 
very desirable. Light, thickness of 
cover, mounting medium, etc., of 

course constitute part of the condi- 

tions under which an objective is 
used, but, supposing these constant, 
we are here only concerned with the 
relative positions of object, objective, 
and eye-piece. These may be more 
or less widely departed from by the 
expert microscopist in order to bal- 
ance some other unusual conditions, 

such as an extra thick or extra thin 

cover glass, some peculiarity in eye- 
piece or mounting medium, &c. But, 
aside from these, it would seem de- 
sirable to have some general method 

of using an objective sande constant 
conditions, so that the interpretation 
of its appearances being once under- 
stood, the same principles may be 
always applied in future cases. 

oO 

Diatoms of the Gulf. 

BY J: D. COX, LL. D., F.R.M.S. 

Scientific students, and especially 
those who are interested in the inves- 
tigation of the diatoms, will, we are 
sure, take pleasure in the narrative or 
the work done by a trio of enthusias- 
tic students in Mobile. These gentle- 
men are Messrs. K. M. Cunningham, 
W.S. McNeill, and G. H. Taylor. 
Neither of them is a_ professional 
botanist, all have other employments 
to which their ordinary working 
hours must be given, yet they have 
laid the students of the diatoms under 
such obligation to them that a recog- 
nition of the value of labors such as 
theirs is no more than their just due. 
The last named of these gentlemen is 
a surgeon dentist ; Captain McNeill, 
formerly of the Confederate army, is 
the recent commissioner of Alabama 
to the New Orleans Exposition, and 
Mr. Cunningham is engaged in rail- 
way business. 

Inthe summer of 1878 Mr. Cunning- 
ham accidentally became acquainted 
with Prof. Bailey’s papers upon the 
Atlantic and Gulf diatoms in the 
Smithsonian ‘Contributions,’ and a. 
zeal for research was thus awakened. 
He began a somewhat systematic ex- 
amination of the region about Mobile 
for crude diatomaceous material, both 
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fossil and recent, and by exchanges 
collected a largely extended variety of 
material for work. He also made 

some investigation of the mud of Mo- 
bile harbor, but his first gatherings 
were not promising. 

After a time, however, his patience 
was rewarded by the arrival of a ves- 
sel from Tampa bay, and upon its 

chain cables a considerable quantity 
of the Tampa bay mud was found. 

Joined at this time by Captain Mc- 
Neill, both supplied themselves with 

the material, and Captain McNeill 

especially applied himself to the task 
of cleaning it and of studying the best 
methods of treating it. To this he 
devoted great patience and labor, with 

ultimate complete success. Mr. Cun- 
ningham continued to devote himself 
‘more particularly to the search for 

crude material in different directions. 
Dr. Taylor early joined the two 

others, and devoted himself to the 
search for diatomaceous material in 

Mobile harbor, afterwards extending 
his researches to other harbors of the 
Gulf. His methods are presented.in 
a paper published in this number of 
the JouRNAL, and will be found to 
contain many points of interest and 

some of decided novelty. His reli- 

ance upon thoroughly ‘ water-wash- 

ing’ his material, and ‘ sanding,’ z. e., 

taking the sand out of it, are lessons 
of experience of a very valuable kind. 
Even the most valuable muds were 
found very unpromising at first, and 
no German laboratory worker could 
excel in patience the persistent and 
careful manipulations to which Dr. 
Taylor resorted. To eliminate from 
the material everything which water 
alone would dissolve or hold in pro- 
longed suspension was the first prin- 
ciple. It was followed out in almost 
innumerable washings, one following 
the other in indefatigable succession. 
The washing water was in large 
quantities, and the process pushed 
till his experience taught him that 
nothing more could be accomplished 
in that way. 

Then came the ‘sanding,’ a pro- 

cess not new in itself, but applied 
with new and peculiar persistence. 
The material, in a shallow dish, being 
agitated gently and with a circular 

motion, the sand accumulates in a lit- 
tle heap, and the diatoms, in a watery 
cloud, can be tilted away from the 
coarser material, and drawn off with 
bulb pipettes or similar instruments. 

The secret is to do this again and 
again until the separation is really 

complete. The result is not simply 

to prepare the material for the final 
acid cleaning. It is worth the trouble 
for this purpose, but it has the further 
and greater advantage of furnishing 

material so ‘water-washed’ and con- 

centrated that it is prepared-for easy 
and satisfactory study before acids 
have touched it. No real student of 
the Diatomacez will fail to see that 
in this condition it is material of the 
greatest use and most profitable ex- 
amination. Frustules are whole, fila- 
ments are complete, the tissues soluble 
in or destroyed by acids are left intact. 

These Mobile investigators have 
pushed their examinations east and 

west along the Gulf coast. Their 
Pensacola material was communi- 
cated to Mr. Peticolas, of Rich- 
mond, and is put by him within the 
reach of students generally. They 
early shared their treasures with nu- 
merous naturalists of the country, 
among others with Mr. Mallory, of 
Utica, and Mr. Van Brunt, of New 
York. They cannot, of course, an- 
swer all the calls that may be made 
upon them, but we hope they may be 
“induced to take steps which will put 
their prepared material within the 
reach of those who will see that an 
ample supply of slides may he easily 
attainable. As to the special steps 
found useful in the acid cleaning, Dr. 
Taylor’s paper speaks for itself, and 
will be found worthy of a careful 
reading. He found the need of 
modifying so many of the steps com- 
monly prescribed in our treatises on 
the subject, and so patiently and care- 
fully worked out every experiment of 
his own to successful results that the ° 
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record of his work is valuable not 
only for its perfected methods, but as 
an example of indomitable will and 

patience in investigation. 
During the present season he has 

cleaned a 
new material, and has generously ar- 

ranged to put it in the “hands of Mr. 

Vorce to add to the interest of the 
‘working session’ of the American 
Society of Microscopists at the Cleve- 

considerable quantity of 

MICROSCOPICAL JOURNAL. 

- cool, 

| dry, and cover 

land meeting, and to supply members | 

with sa mples. 
SO 

Cleaning Marine Muds. 
BY DR. GEO. H. TAYLOR. 

Let us suppose the material comes 

to us from anchors of vessels in hard, 
dry lumps. The first step is to dis- 

integrate these lumps in water. 

method is to place a lump in a bucket 
or large basin of water, and let it re- 
main for several days, until it is soft 

enough to break-up with the fingers. 
I then place the material in a dish, 
fill with water, and thoroughly stir 
the whole, then allow it to settle for 
fifteen minutes, and pour off the top. 
I repeat this until the top water be- 
comes clear. If this is thoroughly 
‘done it will consume the best part of 

a week. The next step is to place 
the whole mass in a shallow dish or | 

_ vessel, and let it settle for about one pan, fill it with water, stir the mass 
up thoroughly, and pour off the top 
into another vessel, repeating this 
process until nothing remains but the 
sand and mollusc shells. This is 
thrown away and the material poured 
back again into the shallow dish and 
‘sanded’ as before. This process is 
repeated until there is no longer a de- 
posit of sand, then place the material 
in an evaporating dish, cover with 
water, and witha movementof the arm 
ina circle revolve the dish gently, 
when the sand will ball up in the centre 
ofthedish. Pour offthetop, and throw 
away the sand. Repeat this opera- 
tion until satisfied all the heavy sand 
has been removed. The material is 
now ready for the acid, but before 
applying acid it must be dried. To 

My.) 

obtain the bestresults, the best method 
is to let the water evaporate in the sun. 

When the evaporation has taken 
place, transfer the material to a por- 

celain dish, pour nitric acid in with 
a free hand, and boil thoroughly, 

until all fuming has ceased; allow to 
and wash thoroughly; again 

thoroughly ‘with ain 

phuric acid, and boil until the fumes 

cease, then throw in pulverized bi- 
chromate of potash, little at a time, 
until the color changes; boil in sul- 

phuric acid about ten minutes. Allow 
the material to cool thoroughly and 

pour into a large vessel of pure water, 
allowing it to seitle thoroughly before 
drawing off the top water—about ten 
or fifiver minutes ; repeat this wash- 
ing until all traces of the acid are re- 

moved; when this is accomplished, 
the former process of sanding must 
be repeated. Keep this up until sat- 
isfied nothing more can be done in 
this way. The next step is to place 
the material in the porcelain boiling 

dish, add water until the dish is about 
two-thirds full, place over the fire, 

and, just before the boiling point is 
reached, throw in a stick of caustic 
potash about half an inch long, and 

let it boil thoroughly for four or five 
minutes, stirring from time to time. 
Pour this while hot into a large glass 

or two minutes—the appearance will 
determine the length of time neces- 
sary ; draw off the top portion care- 
fully and throw it away; the re- 
mainder must now be placed in a 
small bottle filled two-thirds with 
water, cork the bottle tightly, and 
shake vigorously, allow to settle ten 
minutes, then draw off the water ; con- 
tinue this process two days; then 
sand again by the rotary movement in 
the evaporating dish. 

There must now be procured from 
a photographer two of the glasses used 
by them for embossed pictures, one 
large and one small, also from any 
drug-store one or two drop-tubes, 
with rubber bulbs. Now pour a lit- 
tle of the material upon the large 
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glass, and gently move it from side to 
side, which will cause the sand to 
settle; slant the glass toward one 
corner, and draw off with the pipette 
and place in the bottle; add more 
water to the glass and draw off as 
before, until nothing but sand and 
spicules remain; repeat this process 
five or six times with the small glass. 
The material is now placed in the 
shaking bottle, and a few drops of 
ammonia added. Shake vigorously 

two or three minutes, allow to settle, 

draw off carefully, and repeat this 
process ten times. Sand again by 
means of the embossing glasses, and 
the work is finished. : 

In this work everything depends 

on the thoroughness of the sanding 
and the faithful manner in which the 
shaking is performed. The shaking 

is, next to sanding, the most import- 

ant part. 
In regard to the acid treatment, I 

may say that good results can be pro- 
duced by either nitric, sulphuric, or 
muriatic acid, but muriatic acid should 
never be poured into sulphuric 
without great caution, for it will boil 
over. Muriatic acid by itself pro- 

duces good results. So also does 
nitric acid, but I have found the best 
results are obtained by the use of the 
nitric acid, followed bythe sulphuric. 

It does no harm to boilagain in nitric ; 
this must be done if the sulphuric 
acid is not thoroughly washed out, 
otherwise crystals would form on the 
glass. 

The best stand I have ever seen for 
holding the boiling dish is a tin-can 

procured from any drug-store, with 
a tin top; it is about ten inches high 

by about six inches broad. Cut a hole 
through the top to fit the dish, then 
cut a door large enough for the lamp 
to be placed through, one or two air 
holes near the top, and it is ready for 
work. 

Iuse a dentist’s chip-blower to draw 
the water out of my shaking bottle, 
and would advise others to do the 

same, as it saves many valuable forms 

from being poured off when decant- 

the bay one half 

ing. My shaking bottles are about 
four-ounce vials, or vials that the tube 
of the chip-blower will easily reach 
the bottom. 

In regard to my experience with 
Mobile Bay mud, I will only say that 

I took soundings every half mile for 

twelve miles in one way, and for 
thirty miles in another, and obtained 
samples of mud from any and every 

point I possibly could. I worked for 
more than a year before I found any 

forms except those that were worth- 
less. My first find was from a dredge 
boat, seventeen and a half milesfrom | 
the city. I had only a small hand 
full of this material: So I eagerly 
sought for more, but, alas! the dredge 
sank during a gale, and I was unable 

to procure any more for months. I 
next found good forms in mud from 

mile from Fort 
Morgan. Again I obtained fine re- 
sults from Lower Dog River Bar; 
I obtained this material by means of 

a tug-boat. I found afew good forms 
in Heron Bay, a small bay which 

makes into an island situated in Mo- 

bile Bay. The Pensacola material 

was procured for me by means of a 
row-boat, about one mile from Pen- 

sacola. 

I do not like to speak of my trials 
and failures in working Mobile Bay 

muds, because when I look back upon 
them I am almost tempted to disbe- 
lieve myself. Suffice ittosay I spent. 
eighteen months on this one deposit 
without reward. Many a night have 
I sat up watching my bottles, which 
were placed between two lamps on 
the chimney-piece. I can remember 
my delight when, after aweek’s work, 
I would discover a single form, per- 
haps two, surrounded by a mass of 
sand; and such sand! I dreamt 
about that sand, fought with it, but 
for eighteen monte it was my master. 

This long work, without success, 
taught me the ioscan of patience, and 
finally resulted in my success. I de- 
clared war against the sand and tried 
to master it by watching the settlings, 
but in vain, until I adopted the plan- 
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of fighting it from the moment the 
raw material came into my hands ; 

then; and not till then, did I receive 
To give an idea of*| 

how poor the material is in its origi- 
I will state that the 

amount contained in a homeopathic | 

vial a quarter of an inch deep can- 

not be procured from less than one | 
quart of the raw material. | 

my reward. 

nal condition, 

O 

Fasoldt’s Detaching Nose-Piece. 
Charles Fasoldt | The device of Mr. 

for rapidly changing 

objectives, which 
is illustrated in Fig. 

22, has already be- 
come very popular. 
It is an ingenious de- 
vice, and it is said to 
be quite accurate in 
centring the lens. 
The method of operat- 
ing it is easily under- 
stood from the figure. 
As will be seen, the 
device screws into the 
nose-piece of the mi- 
croscope, and is ad- 
justed in any desired 
position by means of 
‘a collar provided for 
the purpose. The 
objective is held se- 
curely by a spring 
working against the 
lever. The society- 
screw in the nose- 
piece is in three seg- 

ments—one on _ the 
movable piece con- 

nected with the lever, 
the other two on the 
opposite side of the 
nose-piece. The ob- 
jective should be 
marked so that it can 

always be put in 

with the screw- 
thread in the right 
position. The maker 

= 

| 
_ jective in the right hand, between 
the first and second fingers, as 
represented in the cut, place it in the 
nose-piece, then let go the lever with 

left-hand finger, and turn the objec- 
tive to its resting place. The objec- 
tive should be turned back one-eighth 
of a turn, and a black mark made on 
it, which should stand between the 
fingers as a guide, when the objec- 

| tive is put into nose-piece. Then it 
| will invariably require only one- 
eighth of a turn to bring it home.’ 

If the ob- 
jective, ts 
put in just 
right it will 
not require 
tobeturned. 
‘This nose- 

piece has 
been very 

. 
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Fic. 22.—Fasoldt’s Detaching Nose-piece. 

gives the following instructions for | highly spoken of by those who have 
using the device:—‘Take the ob- used it. We have given it a trial and 
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can commend it, for convenience 

and rapidity of action, in the highest 
terms. 

——( ) ———_ 

Measurement of Blood Corpuscles.* 
For some time past I have been en- 

deavoring, for my own satisfaction, to 

determine whether there is a constant 

average size of the human red blood 

corpuscles, with the view ultimately 
to determine whether it is possible, 
by means of micrometric measure- 
ments, to distinguish human blood 

from the blood of domestic animals. 
In order that the results arrived at 

may be compared with those of other 
observers, I think it proper to state at 
the outset the methods and instru- 

ments employed. 
The first requisite is obviously 

correct standard of length, and the 

accurate determination of the value of 
the eye-piece micrometer used. This 
preliminary work has engaged much 

of my time and attention for several 

months past, and I have finally suc- 
ceeded in obtaining two very accu- 
rate standards. T ‘he one of these 

which has been used as the stand- 
ard of the measurements hereinafter 
given consists of lines ruled by Prof. 

W. A. Rogers, of Cambridge, Massa- 
chusetts (who is recognized as the 
highest authority upon questions of 
this sort), upon speculum metal at in- 
tervals of 1-2000 inch. The relative 
and absolute corrections of this stand- 
ard have been determined by Prof. 
Rogers with very great accuracy, and 
the value of a division of the eye- 
piece micrometer described below 

was determined by taking an arithmet- 

ical mean of a long series of measure- 
ments of different intervals of 1-2000 
inch, so as to eliminate as nearly as 
possible all errors of graduation and 
of measurement, and the value of one 

division of the micrometer was thus 
found to be .o000009925 or, approxi- 
mately, 1-1000000 inch. The stand 
used, with mechanical stage and Abbe 
condenser, was made by Mr. Walter 

* From advance proofs of the Chicago Legal News. 

H. Bulloch, of this city, and is of the 
pattern styled by him the ‘ biological 
stand." 

The actual tube length was 8.91 
inches from end of nose-piece to up- 
per end of draw-tube. 

The cob-web eye-piece micrometer 
used was also made by Mr. Bulloch, 
the pitch of the screw being $ milli- 
meter, and the micrometer head being 
divided into 200 parts, which were 
read to 1-10 of a division. 

The objective used was a homoge- 
neous immersion 1-10, made by H. 
R. Spencer, of Geneva, N. Y., hav- 
ing a numerical aperture of 1.35,and 
it was used with a Bausch & Lomb 
achromatic amplifier, giving an ampli- 
fication of about 1,500 diameters. 
The immersion fluid used was Prof. 
Smith’s new homogeneous immersion 
fluid, the composition of which he 
has not yet made public. 

The blood was drawn from my 
finger, and a thin film spread with a 
needle upon the side of a cover- glass 
from .150 to .165 of a millimeter in 
thickness, and examined at once, a 
fresh sample being used upon each oc- 
casion. It was examined with cen- 
tral illumination, and always under 
as nearly the same conditions as pos- 
sible. During the first four days of 
the Examination, I took, night and 
morning, about one drachm of the 
elixir of calisaya, iron, and strychnia ; 
during the rest of the time no drug 
was taken, and the conditions were 
nearly identical each evening. From 
25 to 100 corpuscles were examined 
each evening, and I have tabulated 
the results, giving the smallest, 
largest, and average size, in millionths 
of an inch, of each 25 corpuscles ; 
also the average of each 50, 75, 100, 
and 200 corpuscles. The corpuscles 
were measured, large and small, as 
they presented themselves in the field 
of the microscope, the only condition 

being that they should be approxi- 
mately circular. 

[The tabular statement of results 
is omitted, as the summary given be- 
low is quite sufficient.—Eb. ] 

4g 
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An examination of the above 
figures shows that the difference be- 
tween eh greatest and smallest aver- 
ages of 25 * corpuscles is .000028 or 
I “35714 kh: a magnitude that may 
be easily measured by any person 
having the requisite skill and appa- 
ratus. 

The difference between the highest 
and lowest averages of 50 corpuscles 
is .0OOOI5 or I- ~66666 inch, which 
approaches more nearly the limit of 

micrometric measurement, though 

probably not beyond it. 
The difference between the highest 

and lowest averages of 75 corpuscles 
is .oooor2 or 1-83333 inch, which 
approximates the limit of micrometric 
measurement. 

The difference between the highest 
and lowest averages of 100 corpuscles 

is .000009 or I-I11111,inch, which is 
within the limits of personal and in- 

strumental error, according to the 
highest living authority upon this 

subject, who writes, in substance, 

that it is easy to measure I-50000 inch, 
but to be sure of 1-100000 inch is not 
possible. 

The conclusion to be deduced from 
the above figures is obviously that, 
.when a sufficient number of corpus- 
cles are measured, there appears to 

be an average size which varies within 
very narrow limits, which may possi- 
bly be accounted for or at least is con- 
sistent with personal and instrumen- 
tal errors; for though I have carried 
out the figures to the sixth decimal 
place, I have not the presumption to 
declare that the results can be relied 

upon farther than the fifth place, and 

have carried out the figures to the 

sixth only to insure accuracy in the 

fifth so far as possible. Another con- 
clusion is, that granting for the mo- 
ment that it is possible to identify 
blood by measurements of the red 
corpuscles, of which I am by no 
means satisfied, it is reckless in the 
last degree, if not criminal, to express 
an opinion upon the measurement of 
less than 100 corpuscles. To ex- 
press an opinion upon the measure- 

ment of only ro corpuscles, as I am 

informed has been done in this sec- 
tion within the last year or two, to 

take the most charitable view of the 
subject, betrays such culpable igno- 
rance of a subject involving such mo- 
mentous consequences as “ought for- 
ever to invalidate the testimony of 
one who should swear so recklessly. 
In a case involving the issue of life 
and death it would be better to meas- 
ure several hundred corpuscles. 
An examination of the unabridged 

table of measurements, from which 
the above summary is tabulated, dis- 
closes the further fact, that by select- 
ing the corpuscles it would be possi- 
ble for a dishonest observer to make 
the average much larger or smaller 

than that above given, without the 

possibility of detection; a fact, the 
bearing of which upon the value of 
expert testimony upon this subject is 
so obvious as to need no comment. 

It will be seen that I have not at- 

tempted to draw any inference as to 
the cause of the larger average size 
of the corpuscles “first. measured. 
Whether it was or not due to the 
drugs exhibited during the beginning 
of this work, is an interesting subject 
of inquiry, which must be reserved 
for future examination. I expect to 
continue these investigations, and at 
some future day will publish the re- 
sults. 

MarsHA.Lt D. Ewe tu, M. D. 
Cuicaco, July 22, 1885. 

{ oO 

Conjugation of Rhabdonema. 
In a late number of the Yournal 

of the Quekett Microscopical Club 
Mr. T. H. Buftam has described some 
newly-observed phenomena in the 
conjugation of the diatom Rhadbdo- 
nema arcuatum, that are of great 
interest. It is not possible to do full 
justice to the subject without the plate, 
but an account of the phenomena ob- 

served may prove of interest to the 

reader. 
The diatom grows in ribbon-like 

filaments on marine alge, the breadth 
varying from three to nine times the 



THE AMERICAN MONTHLY [August, 

thickness. The author distinguishes 

the male and female frustules by their 
size and manner of growth, the 

former being small (.00156 inch in 
length), delicate, with a relatively 
small amount of endochrome, which 

is arranged about the nucleus in a 

roughly Seiehe manner. These frus- 
Hales, attached by their corners, grow 
in a zigzag chain. 

The female frustules are but slightly 
larger (.00188 inch), but are distin- 
guished by numerous annuli and a 
large hoop in the middle. 

In conjugation the male frustules 
' attach themselves to the female, at_or 

near the free end of a filament; usu- 
ally four males are found on one 
female, but as many as eight have 
been observed. It would appear that 
the male filament breaks up and the 
individual frustules make their way 

to the female, and there attach them- 
selves by their corners. 

It now appears that the terminal 

half of the female frustule falls away, 
leaving the cell open. A gelatinous 
secretion closes it again. In some 
way, not very clearly explained in the 

article, the contents of the male frus- 
tule pass into the female cell. Being 

thus fertilized, the contents become 

surrounded with a thick, gelatinous 

secretion and form a large sporangium 

outside of the fst Either one 
or two sporangia may be formed from 

a single frustule. It is suggested that 

if the nucleus has Givaded, just before 
fertilization there will be two sporan- 

gia, otherwise only one. 

Within the clear sporangium a new 
frustule is produced, eee three 
times the length of the original female 

cell. 
The conjugation of diatoms is a 

process deserving of very careful 
study, and there is no field of obser- 
vation open to the general student of 
microscopic life that promises better 
opportunities for new discoveries of 

importance. The subject is still very 
imperfectly understood. If the many 

who spend their time in detecting 
slight differences in form and mark- 

ings of the frustules, thereby discrim- 
inating ephemeral species, and adding 
to the already almost inextricable con- 
fusion in the classification of the dia- 
toms, would devote their spare mo- 
ments to the study of the phenomena 
of the life, grow th, and reproduction 
of these organisms, the results would 
be of great value to science. Will 
not some of our readers who are look-. 

ing for a field of original work take 
up this subject in earnest? The speci- 
mens can be collected, preserved, and 
mounted, and then studied at leisure. 

O 

Staining Tissue Microscopy.* 

BY PROF. HANS GIERKE. 

[ Continued from p. 133. } 

ANILIN DYES. 

71. Beneke. Correspbl. d. Vereins f. 
gemeinschaftl. Arbeiten, 
1862. No. 59, p. 980. 

Recommends dissolving commer- 

cial lilac anilin in acetic acid, which 

gives a clear solution. 
472. Waldeyer. (See No. 36.) ° Un- 

tersuchungen u. s. w. in Henle 
u. Pfeufer’s Zeitschr. 3 Reihe, 
Bd. xx, p. 200.) , 3663: 

Describes a course of experiments 
with anilin dyes, especially red, vio- 
let, and Paris. ‘line: The red is par- 

ticularly commended. A strong solu- 
tion contains, in 50 c. c. of water, 15 
drops commercial anilin red, a weaker 
has 250-300,c. c. more water. This 
dye stains more quickly than am- 
moniacal carmine. It will even color 
in an instant under the cover-glass. . 

But the preparations darken and are 
not permanent. Nuclei take the color 
more readily than protoplasm, and the 
axis cylinder more readily than the 
medullary substance of nerves. 
73. Onimus. De l’emploi de la fuch- 

sin dans l’étude des éléments 
anatomiques. Jour. del’Anat., 
1865. No. v, p. 569. 

Recommends fachein as a stain. 

*From the Zeitsch rift fur sibs seschayte Mikros- 
kopie. ‘Translated for this JouRNAL by Prof, Wm, H, 
Seaman, M D, 
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74. Frey. (See No.38.) Die Hema- 
toxylinfarbung. Arch. Mikr. 

Winat. Bd. iv,:p-:345.. 1868. 

Recommends ‘ Parma,’ iy’: 

75. v. Ebener. 

| So. Fischer. 

Ueber den Bau der | 
Aortenwandung, besonders der | 
Muskelhaut derselben. Rol- 
fers Unters: a: d.\ Inst. f. Phys. 
u. Hist. im: Graz. Leipzig, 
1870, p. 32. 
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Eosin als Tinctions- 
mittel f. Mikroskopische Prii- 
parate. Arch. f. Mikr. Anat. 
Bd. xii, p. 349. 

Eosin, the potassium salt of tetra- 
bromfluorescin, is red with green fluo- 
rescence, and dyes sections in water 

It: is better ta pre- 
cipitate it by acids, filter, and dissolve 

_ in alcohol, 1-20 or 30. May be used 

Stains the walls of the blood ves- | 
sels with anilin red, and finds elastic 

tissue colors well. 

yo. Merkel... Zur 
Stabchenschicht der 
Arch. f. Anat. u. Phys. 
p. 642. 

The structureless skin of the retina 

Kenntniss der 

Retina. 

1870, 

even after treatment by perosmic acid. 

77. Zuppinger. 
encylinderfortsatze der Gang- 

lionzellen des Ruckenmarks 
zu demonstriren. Arch. f. 

path. Anat. Bd. x, p. 255, ff. 
1873. 

‘Cross-sections of spinal marrow are 

stained by anilin blue rendered solu- 
ble in water by a little acetic or hy- 
drochloric acid. 

78. W. Hatchelt Jackson. On stain- 
ing sections with Magenta. 
Quart. Journ. Micr. Science. 

1874, p- 139. 
For permanent preparations the fol- 

lowing dye is recommended :—To a 
dilute watery solution of rosanilin add 
by drops tannic acid till all the color 
is precipitated (a slight residue will 
always remain). Wash and dry the 
precipitate, and dissolve in alcohol 
with a few drops of acetic acid. The 
preparations should not be mounted 
in glycerin or balsam, but in sugar 
syrup, to which 3 to 4% of sodium or 
calcium chloride has been added. 

79. Huguenin. In Correspbl. f. 
Schweizer Aerzte. 1874. No. 
10. - 

Dahlia is warmly recommended 
to bring out the axis cylinders of 
nerves, but no details are given. 

on objects treated by Miiller’s fluid, 
and on fresh specimens, which are by 

_ it hardened and stained at the same 

| Gaz 

time. Epithelium, muscular fibre, 

_ axis cylinders and blood vessels stain 

of a beautiful red, connective tissue 

and nerve cells less readily, and the 
medullary matter not at all. The 

re | amyloid substance of degraded or- 
is finely brought out by anilin red, | gans stains deeply. 

| 81. Lawson Tait. 

Eine Methode Ax- | 

On the freezing 
process for section cutting, 
and on various methods of 
staining and mounting sections. 
Journ. of Anat. and Phys., 
vol. ix, p. 250-258. 

Mr. Tait condemns all the anilins 
as wellascarmine. (See No. 60.) 

Heschl. Eine hiibsche a vista . 
Reaction aut amyloid-degene- 
rirte Gewebe. Wiener med. 
Wochenschr. No. 32, p. 714. 

Leonhardt’s violet ink, which is 
only a mixture of blue and red- ani- 

| lins, stains amyloid portions of tissue 
a beautiful rose red, while the rest is 
made blue. 
83. R. Jiirgens. Eine Neue Reac- 

tion auf Amyloidkérper. Vir- 
chow’s: Arch. ,Bd.. lxv,.) p: 
189-195. 

Jiirgens recommends iodine violet 
in water for the same purpose as in 
$2. Those parts showing amyloid 
degeneration stain a clear red, while 
the remainder appear violet blue. A 
little time is necessary to produce the 
best results, during which the colors 
deepen somewhat. 
84. Ranvier. Des Préparations du 

tissu osseux avec le bleu d’ani- 
line insoluble dans Il’eau et sol- 
uble dans I’alcool. Arch. des 
Physiol, 1875, pp. 16-21. 
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Sections of bone are stained by an 

anilin blue that is soluble in alcohol, 
not inwater. Thesections are slightly 

scraped with the scalpel, then put in 

a warm concentrated alcoholic solu- 
tion of anilin blue on the water 

bath, where they remain till nearly 
dry. They are then rubbed on a fine 
stone, moistened with a 2% solution 
of salt, in which they are at length 

well washed, and finally sealed in a 
mixture of equal parts of the salt solu- 
tion and glycerin. 
85. Cornil. Sur la dissociation du 

violet de méthyl-aniline et sa 

séparation en deux couleurs 

sous linfluence de certaines 

tissus normaux et pathologi- 
ques, en particulier par les tis- 
sus en degénéréscence amy- 

lotde. Comptes Rendus, 27 
Mai 1875. 

An aqueous solution of violet 
methylanilin is recommended. A 
special advantage is, that many tis- 

sues are finely impeentiated by the 

separation into blue violet and red 
shades which takes place. In hyaline 

cartilage, for example, the funda- 
mental tissue becomes red, the cells 

and their capsules violet, likewise the 
fibrille of connective and elastic tis- 

sue and the fibres of elastic cartilage. 
The stain is unfortunately not perma- 
nent. In ordinary mediums, as gly- 

cerin, balsam, turpentine, oil of cloves, 
and alcohol, it is soon extracted from 

the preparation. Amyloid degener- 
ations hold the methyl violet much 

better. They appear of a reddish 
violet, while the healthy elements 

dye blue; they may be kept i in glyce- 
rin. On treatment by acetic acid the 

red color of the degenerate tissues is 
more permanent than the blue of the 

healthy parts. 
86. Hermann. Ueber 

Tinctionsmethode. 

d. 48 Naturfvers. 
p- 105. 

Sections stained with fuchsin are 

soaked in alcohol. till no more color 
is extracted. The nuclei only retain 
the dye ; the surrounding pale color is 

eine neue 

Tagebl. 
Graz, 1875. 

much altered. Anilin colors soluble 
inalcohol, and obtained from rosanilin 
only, are used, especially fuchsin, 

which is known in commerce as ruby 

red. -The material should be hard- 
ened inalcohol and may be first treated 
with chromic acid. A good dye is 

made by adding 0.25 gm. ruby fuchsin 
LO} ZGic.. |C. aleonel of 96% and about 
20 c. c. water. The mounts may be 

of the ordinary kind. 

87. Wissowzky. Ueber das Eosin 
als Reagenz auf Hamoglobin, 
und die Bildung von Blutge- 

fiissern und Blutkérperchen 
bei Saugethier- und Hiihn- 
erembryonen. Arch. f. Mi- 
krosk. Anat. Bd. xii, pp. 

479-496. 1876. | 
Eosin and alum, each one part, are 

dissolved in 200 parts of alcohol as a 
reagent for hoemoglobin, with which 
it unites in the red blood discs and 
colors them orange red. The nuclei 
and stroma of the blood discs de- 
prived of their haemoglobin are no 
more affected by the dye than the 
white blood corpuscles. 

88. Lavdowsky. Zur feineren Ana- 
tomie und Physiologie der 
Speicheldriisen insbesondere 
der Orbitaldriisen. Arch. Mikr. 
Anat. Bd. xiii, pp. 359-362. 

An ammoniacal solution of eosin is 
preferred to one made with water or 

alcohol. It should be very slightly 
alkaline or neutral and so dilute as 
to barely show color. In this the sec- 
tions lay for 24 hours, and are then 
exposed to the vapor of acetic acid. 
This solution stains the lining cells 
of the stomach red, leaving the basal 
tissue colorless, but in the peptic 
glands there is little differentiation. 
Lavdowsky also made a mixture of 
picric acid and eosin by adding to an 
ammoniacal solution of the latter some 
time made, picric acid till neutralized ; 
this mixture he called picroeosin. 

89. Dreschfeld. Ueber eine neue 
Tinctionsflussigkeit fur histo- 
logische Zwecke. Med. Cen- 
tralbl. 1876. No. 4o. On 
a new staining fluid. Jour,” 
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Anat. and Phys. 

EOI—162. 
Sections of hardened material are 

stained by a watery solution of eosin, 

I—1000 or 1500 distilled water. Treat- 
ment by absolute alcohol extracts the 

dye from fresh sections. When laidin 
the above stain for a minute or a 

minute and a half, they are put in 
very dilute acetic acid for a few 

seconds. Eosin is particularly useful 
for investigations of nervous tissue, 
for the nuclei and nucleoli of ganglia, 
and the axis cylinder of nerves which 

dye red, while the medullary sub- 
stance remains uncolored, and the 

oS aa tissue stains more deeply : 

Treitel. Eine neue Reaction der 

Markhaltigen Nervenfasern. 

Med. Centralbl. 1876. No. 

9; Pp: 
Treitel ed Beveril anilin dyes, in- 

cluding iodine-violet, fuchsin and 
anilin blue. He found normal me- 
dullary nerve matter stains deeply, 
while ‘degenerate nerves stain feebly, 
and . ae e tissue not atall. Pr ep- 

arations treated by Miiller’s fluid stain 
well. One drop of a 1% solutionto 1 
c.c. of water stains sections in one min- 
ute. In this method the nucleus re- 

mains colorless, also the membrane 
of Schwann, the axis cylinder is 

slightly tinged. The continued action 
of concentrated solutions stains all 
parts. 
gt. Baumgarten. Knorpel, Knochen 

und Anilin farbstoffe. Med. 
Centralbl. 1876. No. 37, p. 
657. 

Examines the nature of ossification 
and cartilage by means of Leonhardt’s 
ink, which is a solution of anilin 
violet. This is applied to portions 
of the epiphyses of immature bones 
treated with wood spirit. The sec- 
tions lay in the dye 2-10 minutes, 
then in slightly acidulated water till 
a decided change from a blue to a 
violet shade occurs, and are then well 
washed. The cartilage will now be 
slightly blue or violet, that which is 
slightly calcified violet to rose and the 
formed bone slightly reddish or color- 

si vols) X,\ps less, while the marrow is blue. Sim- 
ilar results may be obtained by treat- 
ing with fuchsin and washing i in hy- 
drogen chloride. In this case they 
ee be washed in glycerin or absolute 

alcohol, not in water. The cartilage 
will then be reddish blue, that which is 
partly calcified clear blue, and formed 
bone red or colorless, and all nuclei 

carmine. 

Ehrlich. P. Beitrige zur Kennt- 
niss der anilin farbungen, und 
ihrer verwendtng in der Mi- 
kroskopischen Technik. Arch. 

Mikes Anat. ' Bd. xiii, pp. 

263-277 
Dahlia is monophenylrosanilin, and 

is Closely allied to parma blue, which 
is diphenylrosanilin, and anilin blue 

which is triphenylrosanilin. Most 
of it is only soluble in alcohol, but a 
variety soluble in water occurs. A 
reddish shade is usually preferred. 
In a neutral aqueous solution animal 
tissues take an intense color, amyloid 
substances red, and protoplasm bluish 
violet. Nuclei stain but little or not 

atall. Treated with very dilute acetic 

acid the protoplasm and connective 
tissue bleaches, the nucleus becomes 
a bluish violet. The ‘ plasma cells’ 
of Waldeyer stain and do not bleach, 
not even after long treatment by ab- 
solute alcohol. To stain these cells 
only, harden in absolute alcohol, and 
treat with absolute alcohol 50, dis- 
tilled water 100, glacial acetic acid, 
124 dahlia till saturated. Leave sec- 
tions in dye for 12 hours, dehydrate, 
mountin balsam. Sometimes mucin 
cells will stain, also rarely the fat of fat 
cells. 

Some other anilin colors dye plas- 
ma cells. They are all soluble in 
water, and are used with 74 pts. glacial 
acetic acid and 150 parts 40% alcohol 
and as much dyestuff as will dissolve. 
The following have been used: pri- 
mula, iodine violet, methyl violet, 
purpurin, safranin and fuchsin dahlia ; 
and the first four stain plasma cells, 
only the rest remaining colorless, 
while the last two merely color the 
plasma cells more darkly. Ranvier’s 
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chinolin blue and weak alcoholic so- 
lution of cyanin, when used with al- 

kaline glycerin, make them a fine red, 
while protoplasm stains blue and fat 

bluish. The intensity of the dye de- 
pends on the granules | scattered 
through the protoplasm. The nuclei 

of the plasma cells remain colorless. 
The granules are certainly not mole- 
cularly fat. They consist of a mate- 
rial having the following characters, 
viz., it is insoluble in water, alcohol 
and ether, and not attacked by alka- 

lies, and does not readily decay. Fur- 
ther than this is unknown. 

93. Sankey. On a new solution for 
staining sections of hardened 

animal tissues. Quart. Jour. 
Mier. Sci-, 1876, p. 35- 

Sankey uses an English dye com- 
mercially known as anilin blue black, 

easily soluble in water. not very solu- 

ble in alcohol. To 1-2 cc. water add 
0.5 gm. of the dye, and 99 cc. alco- 
hol. This will stain in a few mo- 

ments, and shows the nuclei better 
than carmine. Excellent for the large 

nerves. 

94. Bevan, Lewis. Preparation of 
sections of cerebral and cere- 

bellar cortex for microscopic 
examination. Quart. Journ. of 
Micr. Sci., 1876, p. 69. Med. 
TimesandGaz. 1876, Mar. 4. 

Warmly recommends Sankey’s 

‘blue black’ for nervous tissues and 
prefers it decidedly betore carmine in 
aqueous solution of $ to 1%. Espe- 
cially does it bring out clearly the 
prolongations of the cells, which may 
be more clearly made out by washing 
after staining and exposure for 20-30 
minutes to a solution of chloral hy- 

drate. 
(It will be found that success with 

anilin dyes depends very much on the 

quality of the article used. I have not 
succeeded in obtaining good results in 
nerve preparations with such dyes as 
are found in the German market. 

Treatment with chloral hydrate rend- 
ers the sections unfit for preserva- 
tion. ) 

95. Luys. Emploi d’une nouvelle 
matiére noire dérivée de l’ani- 
lin (noir Colin), pour les pré- 
parations histologiques et les re- 
productions photographiques. 

Gaz. Med. de Paris, 1876. 
No. 29, p. 346. 

Material hardened in chromic acid 

or chrome salts must be very carefully 
washed before treatment with this 

new microscopical dye called ‘ Colin’s 
black.’ The sections may lay 3-4 

minutes ina 75% solution, and may 
then be mounted in the ordinary man- 
ner. They are especially adapted for 

photographic reproduction. 

tag 

Improved Microtome. 
The use of paraffin for imbedding 

is attended with difficulties on ac- 
count of its becoming loose in the 
microtome. I have made a micro- 

tome in which the difficulties are 

overcome. A hole was turned about 
half-way through the table of a micro- 
tome, and into thisa tube was screwed, 
forming the well. The hole through 
the remainder of the table, forming 

the mouth of the well, was turned 
with sufficient ‘gather,’ or taper, to 
take up the shrinkage of the paraffin. 
On the upper side of the piston a 
dovetailed groove was turned. The 
column of paraffin receives no sup- 

port from the tube, but is securel 
held by the piston at one end and by 
the contracted mouth of the well-hole 
at the other. The following dimen- 
sions may be of use if any one wishes 
to make a similar instrument: Dia- 
meter at the top, .g inch, tapering 
from diameter of .g2 inch. Length of 

taper, .15 inch. 
F. H. Gowen. 

O 

—Dr. R.-V. Ledenfeld has recently 
described in Zoologischer Anzetger some 
peculiar cells in certain Australian calca- 
reous sponges which he regards as nerve- 
cells. The nervous system of sponges, 
when it consists of specially differentiated 
cells,is mesodermal. Itis concluded that 
the calcareous sponges cannot longer be 
regarded as protozoic organisms, : 
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Mr. ZENTMAYER’S REMOVAL.— 

Mr. Zentmayer has recently changed 
his place of business from the build- 
ing on South Fourth street to No. 201 
South Eleventh street, Philadelphia, 

where he has opened a store, with a 
factory for optical apparatus in con- 
nection with it. Hereafter he will 
carry a full line of spectacles and eye- 
glasses, in addition to microscopes 
and accessories. The change will no 
doubt be beneficial, and we wish Mr. 
Zentmayer the best of success in his 
new quarters. His business was es- 
tablished in 1853. 

O 
MEETINGS THIS Montu.—There 

will doubtless be a large attendance 
at the meetings of the American Asso- 
ciation at Ann Arbor, and of the 

American Society of Microscopists 
at Cleveland this year. Especial ef- 
forts have been made to make the 
Cleveland meeting a brilliant one, and 
Mr. Vorce has exerted himself, as 
Chairman of the Soiree Committee, 
to get together the greatest display of 
objects ever yet seen. It is to be 
hoped he will be rewarded by perfect 
success. 

At Ann Arbor a good attendance 
is anticipated. In addition to the 
regular meetings of the Association, 
the Botanical Club of the A. A.A.S. 
holds its meetings during the week of 
the Association, from August 26th to 
September 2d, at such times as an- 

nounced on the daily programme. <A 
good attendance of botanists is as- 
sured, and subjects of general interest 
will be considered. The Club offers 
an excellent opportunity for the pre- 
sentation of short notes and observa- 
tions, while the weightier matters can 
be brought before the general Asso- 
ciation. Some excursions will be 
made especially for the botanists, and 
a‘ thoroughly enjoyable time may be 
expected. 

e) 
Pror. SMITH’s -(NEw MountTING 

Merprum. —Some misunderstanding 
has been created by the fact that Prof. 
Hamilton Smith has not yet seen fit 
to make known the composition of 

his mounting medium of high refrac- 

tive index. We are not at present 
authorized by Prof. Smith to make 
any statement concerning this matter, 
but from what we know, and have 
learned from conversation with Prof. 

Smith some time ago, we are assured 
that there are excellent reasons why 

the composition is still withheld from 
the public. It is probable that Prof. 
Smith is as yet not fully satisfied that 
he has discovered the best method of 
preparing the medium. He has ex- 
perimented with various combinations 

for a long time, and many of them 
have seemed to be at first very satis- 

factory, but they have not stood the 
test of time. We have no doubt that 
the principal reason for withholding 
the composition of the fluids is that 
Prof. Smith is unwilling to make it 

public until he is fully satisfied that 
he has obtained a perfectly reliable 
medium, and can give full directions 
for using it. Being ourselves ac- 
quainted with some of the compounds 
experimented with, and the results ob- 
tained, we are free to say that. Prof. 
Smith is not keeping the matter from 
the public for any insufficient or sel- 
fish reason—in fact, it is not a secret. 

Oo 
Synopsis oF Diatoms.—The text 

of this valuable work is now to be 
obtained, and is oflered in our adver- 
tising columns. Although published 
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in French, it will be found, we be- 
lieve, quite practicable for those who 
do not understand the language to 
use the work for the identification of 

species, since the words used in de- 
scription are so nearly like the cor- 

responding words in English. 
The first part of the volume is taken 

up with a general account of the 
diatoms—their structure, processes of 

growth and multiplication, and the 

methods of studying, preparing, and 
mounting them in different media. 

The arrangement of the systematic 
part is, so far as our limited knowledge 
of the subject enables us to judge, far 
superior to any other classification we 
have seen. The family is divided into 
three sub-families, Raphides, Pseudo- 

raphides, and Crypto-raphides. The 

sub-families are then divided into 
triLes, genera, and species. In each 

case there is an analysis or synopsis 
of the tribes, genera, and species, ar- 
ranged like the key of a botanical text- 
book, or like the synopses of genera 

of alge in the ‘ Provisional Key to 
Alge of Fresh Water,’ now being 
published in this journal. The 
genera and species are clearly de- 

scribed, and references are given to 
original descriptions and figures. 

We shall doubtless have occasion 

to refer to some parts of this work 
more at length in future. Hitherto 

we have regarded the study of dia- 
toms, at least the determination of 
species if not also of genera, as some- 
thing only possible after long study 
and familiarity with the various 
forms; principally because the sub- 
ject has seemed involved in such 
hopeless confusion, with the valuable 
literature so extensive and scattered, 
and the synonymes confusing and al- 
most endless. A careful examination 

of the text now published leads us to 
believe that Dr. Van Heurck has, 
by his masterly treatment of this very 

difficult subject, opened the way for 
the quick determination of any species 

described in his book. 
We believe that the publication of 

this work marks an era in the study 

of the diatoms, from which great ad- 
vances in our knowledge of these in- 
teresting plants will begin. No stu- 
dent need longer be deterred by want 
of sufficient literature from undertak- 
ing their study, for in this work alone 

will be found all that is essential for 
the determination of nearly all the 
established species. Not all, to be 
sure, since it is devoted especially to 

the diatoms of Belgium ; but it is still 
sufficiently comprehensive for use in 
any part of the world. 

A naturalist not specially familiar 
with the diatoms can now study his 

own collections and compare the 
species with those found in other lo- 

calities, as it has never before been 
possible. 

Subscribers to the plates have all 
received notice by mail that the vol- 
ume of text can be furnished on re- 

ceipt of their orders. As only a lim- 
ited number of copies has been re- 
ceived orders shouldbe sent promptly, 

otherwise we may be obliged to hold 
them until a second importation is re- 
ceived. 

O 

MiIcROSCOPICAL EXHIBITIONS.— * 

_The letter of a correspondent upon 

this subject, published in another 
column, brings forward probably the 
only valid arguments that can be urged 
against the suggestions that have led 
to his criticisms. Assuming that the 
proposed plan is practicable—which 
is a matter of uncertainty to us, except 
in exceptional cases—the subject 
seems worthy of further considera- 
tion, and we would invite a free in- 
terchange of opinions in our corres- 
pondence column from readers who 
are interested in it. Meanwhile, we 
avail ourselves of this opportunity to 
reply to our correspondent’s objec- 
tions, in order that the reader may 
have a clearer idea of the subject as 
it presents itself to us. 

Our suggestions were made rather 
hastily, and, as was stated at the time, 

without sufficient consideration to 
enable us to present the details in a 
satisfactory manner. The subject, 
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however, has long been in mind, al- 
though not well thought out. 

Our correspondent, whose name is 

withheld because his letter was not 

written for publication, asserts that 

the public does not want to be in- 
structed, but amused. Perhaps so ; 

but is it the proper function of a scien- 
tific society to amuse the public? It 
may be said, Yes, ifthereby instruction 
can be imparted. However, we.are 
not sure but something more than 

mere amusement is wanted by the 

public at microscopical exhibitions. 
Indeed we are inclined to believe the 
great attraction of a microscopical 
exhibition to most persons is the ex- 
pectation of seeing beautiful and won- 
derful structures and organisms in the 
world of minute things. But it can 
hardly be true that the mere beauty of 

the specimens is the whole attraction, 
for the minute size of the objects, and 
the revelations of the perfection of 
Nature’s smallest works, gives an ad- 

ditional interest to such exhibitions. 
There is, therefore, another element 
to be considered, which we have thus 
merely indicated, and it is only put- 
ting the matter in another form to say 
that the people who attend are really 
desirous of learning something. If 
the more brilliant and striking objects 
do attract most attention, it may be 

because they are more readily under- 
stood or appreciated. It would seem 
that before we reach a conclusion so 
uncomplimentary to the intelligence 
of the public, as that of our corres- 
pondent, we should at least try the 
experiment of making interesting to 
the mind objects not specially attrac- 
tive to the eye. The experiment has 

yet to be systematically tried. 
The criticism to be made upon our 

exhibitions generally is that they are 
mere displays of fine objects, and 
those who look at them are not able 
to learn what they are. Even the 

wing-case of the diamond beetle gains 
in interest by a few words of explana- 
tion, especially if the scales of a but- 
terfly’s wing are shown beside it.and 
their relation to it briefly stated. The 

MICROSCOPICAL JOURNAL. 

New York Microscopical Society was 
the first to attempt to materially im- 
prove this condition, and its annual 

programmes are excellent in this re- 

spect. 
Whether the plan suggested pos- 

sesses any merit whatever in large 

gatherings or not, it is unquestion- 
ably the one: that is most satisfactory 
at home, when entertaining a friend 
with glimpses of microscopical life. 
In this connection the plan is not a 
new one, and probably every reader 
has made frequent applications of it. 

At an annual exhibition in which 
the descriptive programmes are care- 
fully arranged, like those of the New 
York Society, for example, the plan 
might readily be carried out. The 
whole scheme consists in selecting 

several objects—it may be only three 
or four in each group—that will, so 
to speak, explain each other, placing 
these in proper sequence, with suit- 
able descriptions on the programme. 

The indisposition of the public to 
acquire knowledge is proverbial, but 
the prevailing opinion on this subject 
may also be unjust—at least the ex- 
tent to which it is true may be very 
much exaggerated in our minds. 
There are 300,000 visitors to the Na- 
tional Museum in this city in the 

courseof ayear. .They donot all come 
for amusement, but a very large pro- 
portion of them examine the collec- 
tions with deep interest, and endeavor 
to add to their store of knowledge. 

NOTES. 

—lIf any reader should know of an old 
form of microscope of American manu- 
facture that would be of interest in a col- 
lection to illustrate the progress in im- 
provement of stands in this country, the 
editor would be pleased to receive infor- 
mation concerning it. A collection of old 
microscopes will, probably at no very dis- 
tant day, be on exhibition in this city, such 
as will be of great interest to every micro- 
scopist. A nucleus for a complete col- 
lection of this kind, embracing not only 
American but foreign instruments, has 
already been secured by Dr. Billings for 
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the Army Medical Museum. We would 
esteem it a favor if readers who know of 
such instruments, that might be obtained 
now or at some future time, would kindly 
give us the desired information for future 
use. 
—One of our correspondents has a full 

set of the Monthly Microscopical Journal 
andthe continuation of it, the /owrna/of the 
Royal Microscopical Society, to the end of 
1884, all bound, which he is willing to sell 
very cheap. If any reader desires to ob- 
tain the set we will be pleased-to afford 
any assistance possible. 

— Dr. Lardowsky has highly recom- 
mended a new staining fluid for the cel- 
lulose walls of plant cells and to reveal 
karyokinetic figures. It is obtained from 
ripe huckleberries. The juice is pressed 
out and diluted with twice its volume of 
water, and a few drops of alcohol added. It 
is then boiled and filtered hot. In use it 
is diluted with water. It stains objects 
that have been hardened with chromic 
acid. By staining a section and then 
plunging it into a one per cent. solution 
of acetate of lead a lilac color may be 
obtained. 
— Mr. Carl Zeiss is about to publish a 

new catalogue of his microscopical appa- 
ratus, which will include, among other 
new things, an apparatus for photomi- 
crography, which has been very favorably 
spoken of by those who have seen it. 
Messrs. Emmerich & Son, the agents for 
Mr. Zeiss in this country, will soon havea 
supply of the catalogues, and doubtless 
will also have an invoice of the latest pro- 
ductions at an early day. 

— The trip made. by Mr. Wolle to 
Florida, which was mentioned in these 
columns some time ago, has led to the dis- 
covery of at least twenty species or va- 
rieties new to our flora, although no speci- 
ally good localities for collecting alge 
were found. 

CORRESPONDENCE. 

Microscopical Exhibitions 

To THE Ep1Tror:—I enclosea programme 
of our last exhibition. You must not 
be too severe upon these affairs. Your 
ideas upon micfoscopical subjects are usu- 
ally very correct, but I cannot help think- 
ing that you are a little in error on that 
point. Your plan for soirées would 
be excellent if an audience of microsco- 
pists could be secured. But the general 
public does not want to be instructed as 

much as it wants to be amused, and a 
programme on your plan would hardly be 
as attractive to an average audience as the 
kaleidoscopic affairs now in vogue. By 
making such a display as attractive as 
possible, the result will be, I think, that 
more persons will become interested in 
microscopy —at first superficially, but 
finally deeply—than by any other method. 
From what I have seen and heard I 
firmly believe that some of the best work- 
ers in the line of microscopical research 
have originally had their latent aptitude 
in that direction awakened by the sight of 
some pretty object at the house of a friend 
or at a microscopical soirée. 
Hope your JOURNAL is doing as well 

financially as it is in every other way. 

NOTICES OF BOOKS. 

Annual Report of the Operations of the 
United States Life-saving Service for 
the Fiscal Year ending June 30, 1884. 
Washington: Government Printing 
Office. 1885. (8vo, pp. 476.) 

The Influence of Cocaine, Atropine, and 
Caffeine on the Hleart and Blood-vessels. 
By H. G. Beyer, M: D., Mo Roa 
Passed Assistant Surgeon U.S. N., Hon- 
orary Curator, Section Mat. Medica, 
U. S. National Museum. (Pamphlet, 

pp- 31-) . 
An account of experiments conducted 

at the Museum of Hygiene, at Washing- 
ton, by the author. They were made on 
the heart of the terrapin. The method of 
experimenting is fully described and the 
results given in detail. Cocaine and atro- 
pine act similarly upon the heart. Mor- 
phine in considerable doses antagonizes 
the effect of cocaine. Caffeine increases 
the rate of pulsation, and strengthens the 
contractions, and appears to be cumula- 
tive in its action. The article was origin- 
ally published in the Amer. Journ. Med. 
Scrwences. 

Exchanges. 

{Exchanges are inserted in this column without 
charge. They will be strictly limited to mounted ob- 
jects, and material for mounting. | 

Wanted: Well cleaned and selected Foraminifera, 
for which cash will be paid or slides given 

EDWARD G. DAY, 
Riverside, Conn. 

Hundreds of varieties of fresh-water Algz, including 
Volvox, Desmids, Rivularia, Draparnaldia, Tetra- 
spora, &c., &c., for selected exchanges by list. 

J. M. ADAMS, 
Watertown, Md. 
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a. VI. 

Mating Media of High Refrac- 
tive Index.* 

At the meeting of the American 

Society of Microscopists at Cleve- 

land, Prof. H. L. Smith described 

his process of mounting in media of 

high refractive power, and gave the 

formulas for preparing the same, and 
we are enabled to present the follow- 

ing abstract, which embraces the 
principal points of interest. The 

white medium, which has’a refractive 
index of about r. 7, is very easily pre- 
pared, and is pronounced by Prof. 
Smith, and those who have used it, 
as unchangeable, provided moisture 

is kept out. The following is the 
formula as given for this :-— 

A stiff glycerin-jelly is first made, 
about the consistency of honey, by 

dissolving clear gelatin (Cox’s) in 
pure elycerin, by aid of heat, and, 
in two fluid drams of this, forty 

grammes of pure stannous chloride 

are dissolved. The solution is easily 
effected by a little heat. When this 
solution is made it will probably be 
somewhat milky, but by boiling it in 

a test tube it will become beautifully 

clear, and about the color of balsam. 
This boiling must be done in a test 
tube not over one-fourth full, as the 
bubbles are, towards the last, very 
large, and thrown violently up and 
liable to eject the fluid from the tube ; 
but with care the whole may, in a 
short time, be made not only clear, 
but, when cold, about as stiff as thick 
balsam ; and, if in a small vial, it is 
not readily poured out. This medium | 
should be used in making mounts pre- 

* Revised by the author. 

Wassaworon, D. om ay 1885. 

| cisely as balsam is when the mounts 

' cooling, 

are to be finished by heating. The 
bubbles escape very rapidly and 
easily, but towards the end of the 
boiling, as the medium becomes vis- 
cid, they are inclined to persist, but 
by carefully heating, using a small 
flame, they will disappear, and, in- 
deed, as they are mostly steam, they 

will frequently disappear wholly in 
when a balsam mount under 

the same circumstances would be full 
of bubbles. 

If the boiling has been sufficiently 

prolonged, on cooling the cover will 

be found to be pretty ‘firmly attached, 
and will allow the excess of ee 

' to be cleaned off without danger to 

the mount—indeed, this excess should 

be hard, requiring a knife or a sharp 

edge to remove it. It is advisable to 

| put on only so much as is necessary 

to fill in under the cover, and have no 

cleaning to do afterwards, or put on 

a minute drop, and if that should not 
be enough feed in a little more from 
the end of the small glass rod used 
for dipping. The best thing to clean 
off the excess is hydrochline ac 
bit of tissue paper rolled up and 

moistened with this, not too wet, 
serves the purpose admirably, but 
water may also be used, and is nearly 

as good. 
As the medium is deliquescent it is 

necessary to use a protecting ring. 

For this purpose, after. the slide is 
well cleaned around the cover-glass, 

_and warmed to dry it, apply a good 

colored to suit the fancy. 

‘ by time. 

coat of zinc-white cement, or shellac, 
If the seal- 

ing is perfect there will be no change 
It is recommended, how- 
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ever, touse a wax ring. These rings, 

punched out of sheet wax, of such 
size as to cover the edge of the thin 

glass, are put on the mount when it 

is finished, and, by cautious applica- 
tion of a small flame, just melted, but 
not so as torun. If any bubbles form 

under the ring they may be removed 
by touching with a hot needle or pin- 
point beioee the wax cools. A mount 
made this way will stand indefinitely, 

and can, at any time, receive a sup- 

plemental colored ring of: shellac or 
other varnish for a Anish, Amphi- 

pleura pellucida is very beautifully 
shown in this medium, and the vari- 
ous pleurosigmas—indeed, all dia- 
toms except the very coarse ones, 
which appear almost black in the 

medium. 

will enable one to use the medium 

successfully. 

The use of the gelatine is only to 
give such a hold upon the cover as 

will permit the necessary pressure in 
cleaning. Many mounts have been 

made, both by myself and others, in 
the earlier experiments with this me- 

dium, without the gelatine, but in all 
these cases the cover was less firmly 

attached to the slide. If the protect- 
ing ring keeps out moisture from im- 

mersion media, or the atmosphere, the 
mounts will remain unchanged. As 

the medium dissolves gelatine, albu- 

men, etc., arranged diatoms must be 

fastened to the cover by heating the 
latter, supported on a bit of thin 
sheet-iron or platinum, nearly to 

melting or softening point. A larger 
proportion of the stannous chloride 
can be dissolved than that mentioned 
above, even as much as _ sixty 

grammes, but then, on heating to 
‘harden the mass, crystals will ap- 
pear; the crystals never give any 
trouble when forty grammes are 
used. 

The second medium is realgar, 
the transparent sulphide of arsenic, 

dissolved in bromide of arsenic by 
aid of heat. Both of these sub- 
stances should be pure, and the 
mount should be boiled as long as 

A very little experimenting 

bubbles are readily given off, with 
considerable heat, and when cold 
the cover should be more firmly 

attached than with balsam. These 

mounts are of a deep lemon-yellow 
color, and the compound has a re- 
fractive index of 2.4. Excellent, 

and even better, mounts, as to per- 

manence, may be made by using 

realgar only by sublimation. <A bit 
ot whe realgar is put on a plate of 

mica about! one inch square, and 
thick as a penny. This is melted 
by strong heat of a_ spirit-lamp. 

On this mica plate is placed an- 
other, with a hole 2 of an inch 
in diameter, and above this a thin 

glass plate with a hole slightly less 
than the glass cover on whit the 

diatomsare 

mounted. 

In Fig. 25, 
aand 6 are 

the two mi- 

ca plates, c the glass plate, and d the 
cover, withthe diatonte facing the real- 
gar. The whole is now supported ona 
metal ring. A strong heat will volati- 
lize the realgar without change, and 
often a clear “deposit i is made all over 
the diatoms and underside of the 
cover, and the latter can now be 
mounted in balsam; but, if bubbles 
are formed in the operation, as prob- 
ably will be the case, the heat must 
be continued till these disappear, 
and, as the deposit will now be 
thickest at the centre just over the 
realgar, the mount may be finished 
by putting the cover, realgar side 
down, on a clean slide, and on top 
of it, to prevent breaking, a piece 
of thick glass, and then, grasping 
tightly w ith forceps to give pressure, 
heating strongly over a spirit-lamp. 
The realgar will soften (it must not 

be melted, else bubbles will form 
which cannot be removed) and 
spread out, more or less, between 
the cover and slide, making a nice 
clear mount. The color of the 
heated realgar is very much deeper 
than when cold. Instead of the 
solid realgar a drop of the solution . 

Fic. 25.—Method of 
mounting with Realgar. 
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in bromide of arsenic may be used, 
but in this case it must be boiled to 
expel the most of the bromide, be- 

fore the cover is placed above it; 
the solid compound now melts at 
a much lower temperature than the 
realear alone. These mounts will 
not ‘change, but those made from 
the solution directly will, if the in- 
gredients are not entirely pure, con- 

taining no excess of either sulphur 
or arsenic. 

Prof. Smith stated that Dr. Allen 
Y. Moore was an independent dis- 

coverer of the value of realgar as a | 
| 

medium for test-diatoms, though, 
owing to its high melting point, he 
had not been able to make satisfac- 

tory mounts with it. He also stated 
that Dr. Van Heurck, to whom he | 

| Under a low power of the microscope gave the formula some time ago, had 
written to him that, with materials 
prepared for him by Rosseau, of 
Paris, he had no trouble in making 
excellent and permanent mounts. 

As bromide of arsenic will dissolve 
both sulphur and arsenic, there is 
always danger, if the realgar is not 
pure, that there will be an excess of 
one of these, and if so, the mount 
will either crystallize or granulate. 

fe) 

Butter and Fats.* 

BY DR. THOMAS TAYLOR, 

Microscopist U. S. Department of Agriculture. 

was published on Butter and Fats, in 
the American Quarterly Microscop- 
tcal Journal, | have devoted a good 
deal of time to the investigation of 
this subject, principally with the view 
of finding a method by which I could, | 
by the aid of the microscope, detect 
butter from butter substitutes. As a 
result of many experiments, I find 
that a person experienced in the use 
of the microscope may distinguish 
the fats of various animals and of 
vegetables by following the methods 
herein described. 

The experimenter should first pro- 

+ Abstract of paper read before the American Society 
of Microscopists, August, 1885. 

| mon to lard. 

_ when the thermometer is up in the 
| nineties, the crystals dissolve in the 

| oil, and perfect crystals cannot then 

cure a specimen of common lard. 
This is composed mostly of crystal- 

line starry forms which represent the 
solid fat of the lard. Real lard is 

composed of these and the oil com- 

In very hot weather, 

be obtained unless cooled slowly to 

about 70° Fahr. 
Place a drop of sweet oil on a 

glass slide with the point of a needle. 
Place a small portion of the lard in 
the oil, and mix them together. Place 
a microscopic glass disc over the lard 
and oil mixture and press gently. If 
held up to the light white granules 
will be seen if the temperature is not 
over 80° Fahr.; these are fatty crystals. 

it will be observed that these crys- 
tals have stellar forms with dark cen- | 
tres, and spines radiating from them 

(fig. 7). 
To procure normal crystals of beef 

kidney fat, render a piece of this fat 
in an iron pan, without water. Strain, 
and add sufficient sweet oil to bring 
the fat to the consistency of butter. 

Cool slowly for a period of from 
twelve to twenty-four hours. Mount 

_ in oil as directed in the case of lard. 

The crystals in this case present quite 
_a different appearance from those seen 
| inlard (fig. 8). 

Since 1876, when my first paper | 
View them by polar- 

ized light, with and without selenite 
plate. The beef crystals, to be seen 
to advantage, require a power of at 
least 500 diameters, being very small, 
although they appear very interesting 
objects with a power as low as 8o. 

When it is desired to examine the 
crystals of butter, boil about an ounce 

of pure, newly-made butter in a test 
tube or iron spoon for a period of 
several seconds; allow it to cool as 
directed in the case of beef and lard; 
place a few grains of it on a slip of 

| glass; pour over it a few drops of 
alcohol (or better, alcohol nine parts, 

carbolic acid one part), separate the 
crystals with a pin, and view them 
with a pocket lens; they will appear 
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like the eggs of insects (fig. 1). Place 
a second portion of the same butter 

on a glass slide 3 & 1 inches; com- 

bine it with a drop of sweet oil by 

means of a pin, reducing the butter 
to granules; cover with a thick disc 
of ‘glass, and view first with plain 

transmitted light, when crystals like 
fig. 2 will be seen. Second, by 

"4 ee 

: KE 

Fic. 25.—Butter and Fat. 

_ polarized light. In this case place 

the polarizer low down and turn this 
prism round until its face angle 

crosses the face angle of the analy Zin 
ing prism above. Under these con- 
ditions a dark ground is produced, 
and the butter crystals, which are 
globular in form, are seen in bold re- 
lief. The butter globular crystals will 
now exhibit a well-defined black cross 
representing that known as St. An- 

drew’s (fig.3). Figure 4 represents 
a crystal of butter showing divisions 
produced in prismatic colors when 
the selenite plate is used with polar- 
ized light. If old butter or a poor 

oily putter is used in this experiment, 

the secondary crystals of butter are 

generally shown. These crystals are 
of rosette form, much smaller than 

that of the globular, and exhibit no 
cross (fig. 6). 

The globular crystals of butter, 
when kept for a month or more, seem 
to bud like a vegetable spore, and 
frequently every fou crystal will 

show projecting from each a smaller 
crystal (fig.5). -The globular forms 
generally vary from fifteen ten-thou- 

Sindths of an inch to the one-hun- 
dredth of an inch in diameter. These 

forms are never seen in pure beef or 
lard fats. Care should be observed 
not to press the crystals flat, espec- 
ially the globular crystals, as the 
cross is not seen when severely 

pressed. 
Butter crystals vary slightly from 

each other in size and in some other 

slight particulars, such as color. A 
butter received from Tennessee, made 
from milk of Holstein and native 
breed, shows on its crystals indenta- 
tions, a condition represented in no 

other butter yet observed. The but- 
ter crystals seen in the butter made at 
Mr. Frank Ward’s dairy of Washing- 
ton, from milk of Alderney cows, also 
differ in some. particulars from all 
others examined, being darker in 
color, spines longer, and of larger 
size. Specimens intended for per- 
manent use should be mounted with 
a varnish ring, to prevent the cover 

from pressing on the crystals, and to 
prevent the movement of the cover 
used to protect them. 

EXPLANATION OF FIGURES. 

1. Represents crystals of boiled butter as seen by a 
pocket lens. 

2. A single crystal of butter, highly magnified, viewed 
by transmitted light only. 

. Acrystal of butter viewed by polarized light only. 
It exhibits the cross of St. Andrew. 

4. A crystal of butter as seen under polarized light 

Go 

and selenite plate. In this case beautiful colors 
are displayed, while the cross is but faintly seen. 

. Represents what seems to bea budding butter crys- 
tal. 

Represents the rosette crystals of butter. 
The crystalline form of lard. 
The crystalline form of beef. 
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American Society of Microscopists. 
The eighth annual meeting of this 

society was held at Cleveland, Ohio, 
beginning the eighteenth of August. 
About one hundred and forty mem- 
bers were present. The following 

account of the proceedings is taken 
mainly from the columns of the 

Cleveland Plain Dealer; 
the details are from a correspondent 
who was present. 

The proceedings were 
an address of welcome by Mr. C. M. 
Vorce. President of the Cleveland 
Microscopical Society, who said :— 

GENTLEMEN OF THE AMERICAN 
SociETY AND VistTors: It is literally 
true that words are inadequate to ex- 

press the gratification that the mem- 
bers of the Cleveland society expe- 
rience in being here to welcome your 
coming to thie City: It is an event 

that we have looked forward to for 
years. The pleasure of making the 
acquaintance of many gentlemen not 

only in our own pursuit but in other 
branches of science and attracting 
them to our city has long been the 
subject of our anticipation. To real- 

ize the consummation of such an 

event, we have waited in patience for 

opened by 

.a Exorable opportunity to invite you 

to our city. We at last concluded to 
invite you without further delay, al- 
though the facilities we offer might 
not be all that you could wish. While 
the Forest City offers innumerable at- 
tractions and inducements for visitors 
to sojourn with us, it is singularly 
wanting in buildings containing halls 
suitable for a convention of this kind. 
From the responses we have received 
from members and others interested 
in microscopy, we have every reason 
to anticipate a large attendance, a 
gathering of more than usual interest 
and the accomplishment of valuable 
results, which will add luster to our 
society. I take pleasure in introduc- 
ing to you Mayor George W. Gard- 
ner. 
Mayor Gardner ‘said that he took 

pride in extending to the society, in 
behalf of the city, a hearty welcome ; 

some of 

that he took pride in the fact that such 
a large body of men of high intelli- 
gence had chosen @leveland as their 
meeting place. He declared that he 
had no doubt the meeting would be 
productive of great results, not only 
to the society but to science. 

Pret) i .-L. Smith, Lh. Dea Presit 
dent of the American Society, said in 
response, that he thanked the mayor 

for his words of welcome. ‘ We 

come from all sections of the country 
to your beautiful city, than which no 

more appropriate place of meeting 
could be chosen. Fifty years have 
passed since my first visit to Cleve- 
land. There existed then for those 
days a palatial hotel kept by Mr. Sco- 
ville. At that time Ohio City on the 
west bank of the river was the ambi- 
tious rival of Cleveland, and bade 

fair to overshadow her glories. | 

look in vain for some of the old land- 

marks that then existed. They have 
been swept away with the flight of 
time, and others have taken their 
places. At that time there existed 
here a building called the ark, not 

| because it resembled Noah’s ship, nor 
because there were gathered there all 

sorts and kinds of creatures, but be- 
cause there were assembled there the 
scientific and literary men of Cleve- 
land, young men full of ambition. 
Well do I remember their first micro- 
scope. They thought it a wonderful 

instrument. Then they got a more 

wonderful one, but even that was far 
inferior to what we now have.’ 

Following the President’s address 
Rev. Jabez Hall, a member of the 
Cleveland society, offered prayer. 

The first paper read was by Prof. 
D. S. Kellicotton ‘ A New Floscule.’ 
to which he has given the name //os- 
cilarza Nelistz, Dr. F. Lin James 
spoke on the ‘ Shrinkage of Cement 
Cells ; the Cause of Leakage in Gly- 
cerin Mounts.’ He stated that the 
fault in preparing specimens is not 
due to the zinc but to the persons 
using it. The cement should be 
properly made, and when used tor 
making cells the latter should be al- 
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lowed to harden until they will shrink 

no more from loss of the volatile sol- 

vent. The hardness may be known 

by testing with the thumb nail. 

No time for drying can be stated, as 
it varies with the weather. The leak- 

age is due to shrinkage of cells not 

sufficiently hardened. 

Hon. J. D. Cox then read an article 
on * The Actinic and Visual in Micro- 

photography with High Powers 

The President, Prof. H. L. Grae: 

delivered his address in the evening. 

His subject was ‘The Influence of 
Science Studies.’ After a few well- 
‘chosen words by way of introduction 
from Mr. Cox, he said :— 

As I was writing this address far 

from home came the news of the death 
of Thaddeus C. Up de Graff, one of 
nature’s gentlemen, and an eminent 

biologist, who did much for the suc- 
cess of this society. As a micro- 
scopist and physician he must long 
have known the inevitable result of 
the disease that was preying upon him, 
but he was always of good cheer. 

I wish that some one Bien might have 

been selected to give you the history 

of what has been done in microscopy 

the past year. While in a general 

way I may touch upon that subject, 
I shall take as my theme the uncon- 

scious influence of natural science 
study on the development of society. 

We are apt to lose sight of those 
quiet influences which are affecting 
our social life. The speaker then, 
in the course of his address, likened 
the progress of this influence to the 

steady movement of the world. Cy- 

clones and tempests may claim all 

our attention for atime, but the world 
keeps on in its course undisturbed by 
those influences. 

Happily, we in the study of micro- 
scopy are untrammelled by metaphys- 
ical thoughts. We microscopists do 

not trouble ourselves with cause and 

effect, but leave the leaven in the 
lump, feeling assured that it will in 
time leaven the whole. The old 
world has passed away. The age 
of the hero has passed away. The 

Science has 

law and all 

people have arrived. 

arrived, and theology, 
are on trial. Those who devote 

their lives to scientific research de- 
velop a love for truth. awa 

think that I claim that the study of 
nature is all, however. There are 
men who look upon the scientific 

man as one who must snap, snarl, and 
sneer, and that where science appears 
religion must retire. It is a real re- 
lief to turn aside from this distrust to 

men who have made ears. dull with 

pain hear the sweet music of nature. 
In discussing the depreciation of la- 

bor and the tyranny of office, men 
have often, in offering remedies, put 

in motion forces Thich if uncon- 
trolled, would have done more harm 
than good. The plans for the ab- 
sorption of railroads and telegraphs 

by the government are miserable fail- 
ures. We must solve the difficulties 

that confront us with some _ other 

power. We must have a unification 

of nations in the good work, and this 
is already shadowed in a universal 
system of time and of vee and 
measures. 
A civilization based on science can- 

not so revert. Our trustworthy hopes 

fora glorious future are based onscien- 
tific research. No one is more to be . 

pitied than the pessimist and agnos- 
tic. We, as students of nature, are 
not dependent on metaphysics, but 
find at our doors constantly the evi- 

dence of the truth. 
Professor Smith hinted at the great 

work already accomplished by the 
study of science which has resulted 
in the ocean cable and other inven- 
tions having a bearing on our com- 
fort and progress. He said that he 
presumed that all the members of his 
society are believers in the Darwinian 
theory, and spoke of the evidences 
of development as shown in a pure 
tone from the pulpit and bitter things 
from the forum and the exchange. It 

vas far from his purpose, he said, to 
urge a further study of science in the 
schools and more science from the 
pulpit. All this will come in time.. 



1885.] MICROSCOPICAL JOURNAL. 167 

Such a student as he who discovered 

the influence of the electric current 
on the magnetic needle has done more 
for the world than the demagogue 
who struts his brief time on the stage 
of human existence and then disap- 
pears. 

The speaker referred satirically to 
those good old days when men grew 
old before their time; when geolo- 
gists were considered ae to feaecls.; 

=e the divine right of kings was 

believed in, and the luxuries which 
we now enjoy were unknown. It is 
quite the fashion to rave about those 
good old times, but we would not 
want them back again. We would 
scarcely give up our railroads and 

telegraphs and our table luxuries, 
now necessities, for the good old 
times. As we look upon the luxury 

of the present as compared with the 
pastwe may ask, ‘ How did our grand- 

mothers live ?’ They did not live, grow- 
ing old as they did before their enc. 
but they were comparatively far ad- 
vanced beyond what their ancestors 

were. Every gathering like the pres- 
ent has its benefit in human _ pro- 
gress. We sometimes hear of con- 
flict between science and religion, 

but it is only apparent. It was but a 

few years ago when good men looked 
upon geology as akin to infidelity, 
forgetting that astronomy had at one 
time been considered equally dan- 
gerous, but had come to be recog- 
nized as attesting the glory of God. 
So in time geology has bécome rec- 
ognized as not in conflict with true 
religion. Professor Smith said that 
he could remember when physicians 
were shy of the microscope. To-day, 
while there are a few old _ practi- 
tioners who shrug their shoulders dis- 
trustfully when the younger physi- 
cians use the microscope, even the 
old ones are unconsciously affected in 
their practice by advancement in mi- 
croscopical investigations. The pres- 
ident spoke of biology, which owed 
its existence to microscopy, and which 
has worked a revolution in medicine. 
Anything that can claim to aid us in 

| 
coping with contagious diseases, with 
blights upon our crops and diseases 
in our flocks, is of intense interest to 

the public, and it is with these that 
biology deals. It is in its infancy 
yet, but it is destined to become more 
and more important. The speaker 
said that it had been shown that a 
two hundredth millionth part Ont 
drop contains enough bacteria to be 
deadly infectious. He said that when 
it is shown that ventilation and sew- 
age have been greatly benefited by 
microscopic investigations, it may be 
considered fortunate that some men 
have microbes on the brain, as has 
been said in jest. He said that biol- 
ogy may yet prove that the infinitesi- 
mal organisms with which it deals are 
not alone concerned with disease, but 
with health as well, and that they, 

acting in the pores of the human sys- 
tem as workers, carry off the sewage 
of the system, and thus overcome the 
effects of violations of nature’s laws, 
and thus work to the end of aiding 
man in working out in himself the 
theory of the survival of the fittest. 
He said that microscopy has a great 
work to do in geology, and thus 
inaffecting the commerce of the 
world. It has been said, ‘Make 
it unfashionable for men to drink 
and gamble, and our sons will stay. 
away from the saloon and the gam- 
bling hell.’ Fashion cannot be com- 
pared in its force with the influence 
of science studies on man. ‘The had- 
carrier, who climbs the ladder with - 
his burden, is better and happier 
for that which has been accom- 
plished by scientific research, which, 
with its electric lights and telephones, 

have done so ‘much to lift him out 
of the ditch in which - hisfathers 
were. 

The professor did not claim every- 
thing for scientific research, but 
likened it to the carefully made bal- 
ance-wheel in the chronometer, 
which, although but a part of the 
delicate machinery, is an essential 
part. 

[ To be continued. | 
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Optical Arrangements for Photo- 
micrography, and Remarks on 
Magnification.* 

BY ROMYN HITCHCOCK. 

There are two methods of obtain- 

ing amplification in photographing 
microscopic objects ; one is by regu- 
lating the distance of the sensitive 
plate, the other is by the interposition 
of an eye-piece, or a supplementary 
lens, usually an acromatic concave, 

between the objective and the sensi- 
tive plate. It is the relative merits 
of these two methods that we pro- 
pose to briefly discuss. 

The fact that both methods are used 
by different persons with perfectly 
satisfactory results might lead to the 

inference that it is purely a matter of 

convenience. This, however, is not 

the case; for the ordinary eye-pieces 
are not very perfect optical instru- 
ments, and it can scarcely be sup- 

posed that they will preserve the per- 
fection of an image formed by an 

objective, in all its details. The con- 
ditions in photography are somewhat 

different from those of ordinary ob- 

servation, wherein the defects of the 

ocular are not noticeable. The eye 
fails to discover a curvature of the 
image which is very evident when the 

latter is spread .over a flat focussing 

screen six or eight inches square. 
In photography much depends upon 

whether the operator uses large or 
small plates, for with a small plate 

giving a field of three or four inches 

very high magnification can be satis- 
factorily pened by the aid of an 

ocular. - For ordinary purposes such 

plates are quite large enough, but 
when we come to large sizes, such as 
eight by ten-inch plates, the eye-piece 
wil not give sharp definition -all over 
the field 

The eye-piece enables one to ob- 
tain increased magnification with 
short camera-bellows, and we have 
seen small photographs of difficult 
subjects taken with the eye-piece 
which leave nothing to be desired. 

* Read before Sec tion G, at the meetingof the A. A. 
A.S., Ann Arbor, 1885, by Dr. H. G. Beyer, U.S.N. 

Nevertheless, for the more difficult 
objects, and whenever finest details 
are to be photographed, we would 
not advise its use. By far the better 
plan is to use a long camera-box, and 

get amplification by increase of dis- 
tance. In this way very good results 
can be obtained, but it must be ob- 
served that the objective requires to be 
specially corrected for the distance of 
the plate, and this is not only incon- 
venient, but in many cases quite im- 

practicable. Thus, in using an ob- 
jective of the oil-immersion form 
without any collar adjustment, one 
can only focus the i image on the plate 
by causing the objective e to approach 
nearer to ‘the object than where it is 
used in ordinary observation. 

Another plan which has been highly 
recommended by Dr. Woodward, “Dt 
Van Heurck, and others, is to inialee 
use of an amplifier. Dr. Van Heurck’s 

very ingenious device has been de- 
scribed on page 45 of the current vol- 
ume. Dr. Woodward was the first 
to point out the advantages of the 
amplifier in photomicrography, and 
also to give instructions for its proper 
application. 

In working with objectives cor- 
rected with the utmost care for a de- 
finite length of tube, it is obvious 
that any change in the course of the 

rays passing ‘through the objective 
will introduce aberranoae which will 

impair the definition. If we focus 

upon an object with the ocular, then 

remove the ocular and receive the 
image upon a focussing screen sev- 
eral feet away, the objective must be 
moved nearer to the object in order 
to give a sharp image on the screen. 
Shortening the working focal length 
in this way obviously inten feres with 
the normal course of the rays thr ough 

the lens, and it is therefore not possi- 
ble to obtain such a perfect image in 

this way as may be seen ite the 
ocular. It will readily be seen that 
the only way to secure the best defi- 
nition is to focus the objective with 
the ocular, for then we know the cor- 
rections are properly adjusted, and 
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then make the image sharp on the 
distant screen without the eye-piece 
by means of a supplementary lens. 
Mr. Zeiss attempted to do this by 
providing suitable correcting lenses 

to be screwed into the Beck of the 
objective, which were calculated to 
correct the aberrations when the 

screen is at stated distances away. 
A better plan, however, was em- | 

ployed by Dr. Woodward, who fully 
understood the problem and solv ed | 
it in a satisfactory manner. 
use of an-amplifier by Tolles, which 
he found to be most satisfactory of all 
at the time.* The amplifier was 

placed in a draw-tube, so that it could 
be moved out or in as required. He 
found that for any given position of 

the screen there was a corresponding 

position for the amplifier at which 

the image was as sharp and perfect 
-as when observed with an occular, the 

objective meanwhile remaining un- 
moved. MHerein is the secret of Dr. 

Woodward’s unexcelled work. in 
photographing the most difficult test- 
objects. He used no small plates, 

but the images of A. pelluczda were 
ten inches in length, clear and sharp 

throughout. It is safe to assert that 
such pictures cannot be taken with 
an ocular, or even without the cor- | 
recting lens properly applied. These 
facts are either not generally known, 

He made | 

or they are sadly neglected by those | 
who have most need to apply them ; 
for in these days of photographing the 
most difficult of all objects, thev ari- 
ous forms of bacteria, the utmost sharp- 
ness of definition is required if the re- 
sults are to possess permanent value. 
We now come to another question 

of importance in connection with this 
subject, viz., how much shall we 
magnify with each objective? We 
already know that there is a limit, 
clearly determined by calculation for 
each objective, dependent upon its 
numerical aperture, beyond which 
no further amplification will bring 
out additional details. Beyond that 
limit increase of magnification only 

* See this journal, vol. i, p. 5. 

enlarges the details.then visible. Ex- 
perience clearly shows, also, that as 
we incyease amplification beyond a 
certain point, with every objective, 
we lose in sharpness of definition. 
This should be borne in mind in 
photographing with the microscope. 
The negative should be taken with ° 

_ only such magnification as gives per- 
fectly sharp definition. By far the 
greater part of the general photo- 
graphic work of microscopists is 
done with powers not greater than 
250 diameters, and rarely indeed is 
400-500 diameters required. 

This, however, will depend upon 
the work to be done. In photograph- 
ing diatoms, Mr. J. D. Cox has used 
powers of a thousand and twelve hun- 
dred diameters very successfully, and 
Dr. Woodward’s celebrated photo- 
graphs of Amphipleura pellucida 
were taken with magnifications of 
more than two thousand diameters. 
The magnification of certain photo- 
graphs in our possession is 2,700 to 
2,900 diameters with a 4-inch objec- 
tive, and 3,400 with a {4-inch. The 
frustules measure about ten inches in 
length. Considering this fact and the 
size Son the pictures, Sais acing as they 
do the entire length of the frustules in 
perfect focus throughout, we regard 
these photographs as the most perfect 
that have yet been produced. They 
conclusively demonstrate that it is 
practicable to make photographs with 
the highest powers which shall equal 
the best definition the lens is capable 
of giving with such magnifications ; 
but as there is a limit to the sharpest 

definition of every lens as ordinarily 
used in observing with an ocular, 

there must also be such a limit in 
photography. The rational method 
would seem to be to get a sharp nega- 
tive with as much magnification as 
possible, and make enlargements from 
that if required. In working with 
an amplifier enlargements will seldom 
be desired ; but without the amplifier, 
either with or without an ocular, the 
limit of successful direct magnifica- 

' tion is much reduced. 
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A perfectly sharp negative will 
bear considerable enlarging without 

noticeable loss of detail. In,an arti- 

_ cle published several months since* re- 

ference was made to some negatives 

about the size of an English six-pence, 
of bacteria, which competent judges 
pronounced excellent. These bore 
enlarging to the size of ordinary lan- 

tern ‘positiv es. These were taken 
without the eye-piece, ina very small 

camera attached to the tube of the 

microscope. The opinion was ex- 

pressed that ‘ better negatives of bac- 
teria and very minute objects can be 
produced without the eye-piece, by 
obtaining more perfect small nega- 
tives, than by original large nega- 
tives.’ Dr. Van Heurck also, as re- 

corded in these columns, holds to the 

same opinion. Nevertheless, one 

may carry a very reasonable opinion 

to such an extreme as to lose the value 

of it. There is no reason for making 

negatives so small that a lens is re- 

quired to examine them. There is, 
in fact, a decided disadvantage, in 
that greater enlargement is required 
by a photographic copying lens, and 

however excellent sucha lens may be, 

it will not hold its sharp definition 

when required to magnify. There- 
fore, it is advisable to Paice the nega- 

tive from the microscope at least as 

large as a 34 by 44 plate will take. 
Summing up this matter, we are 

personally inclined to favor the use 
of large plates, 8 by 1o inches for 
example, in photomicrography, using 
the lens with an amplifier instead of 

an eye-piece, for the reason that large 
pictures, highly magnified, can thus 

be obtained of exquisite definition. 
These will bear further enlarging 

with the solar camera. There re- 
mains, however, the consideration of 
expense, and the inconvenience of 

using such a large apparatus under 
ordinary circumstances. It is un- 

questionably more convenient, in 
most cases, to use smaller plates, and 
to work with an eye-piece. Still 
better, to use an amplifier in place of 

* This journal, vol. vi, p. 28. 

the ocular, for then it is possible to 
attach the amplifier to the camera in 
such a position that when the object 

is focussed with the eye-piece, it is 

also in focus on the ground glass of 
the camera when the latter is ateacheds 

With such an arrangement a quarter- 
plate camera can be used with per- 
fect satisfaction, giving negatives 

equal to any that can be ‘wade 
The same cannot be said when the 

ocular is used, although there is no 
doubt thoroughly satisfactory results 
can be Opened with the ocular on 
small plates, as already explained. 

O 

Provisional Key to Classification of 
Algw of Fresh Water.—LYV. 

BY THE EDITOR. 

III. ORDER CONFERVOIDE& Kirch- 
ner, 

Multicellular, filamentous alge,. 
simple or branched, rarely spre ading 

flat; cell contents green [except in 
Chroolepus|, only rarely showing 

a definite arrangement, but usually 

an outer layer ae colored plasma, or 
the entire plasma uniformly colored ; 

cell-wall never siliceous. 

It is probable that sexual propaga- 

tion will be found universal in this 
order, but at present it has not been 
observed in all genera. Sexual pro- 
pagation takes place by female cells 
(oogonia) which contain usually a 
single oosphere, rarely several, and 
male cells (antheridia) in which 
spermatozoids are produced. 

Asexual propagation by swarm 
spores. 

[ The unbranched Confervoidez are 
readily distinguished from the fila- 
mentous Zygosporee by the uniform 
coloring of the cell contents in the 
former and the characteristic distribu- 
tion of the color in the latter. 

From what has been said above, it 
need scarcely be added that the divi- 
sion into sexual and asexual forms is 
merely tentave, for convenience. ] 

a. SYNZOOSPORE@® and ASEXUAL 
ForMs. 

Sexual fructification by spermato- 
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zoids not observed, but in a few cases | 
copulation of two similar swarm 
spores has been seen. The product 
of such copulation is a zygospore | 
(isospore) which passes through a | 
resting stage, then grows and produ- | 
ces unsexual zoospores, which pro- | 
duce new plants. 

Usually propagation takes place by 
the formation of One or numerous | 
asexual zoospores within each cell. 
These are colorless at the front end, 
with a red pigment spot, and 2 cilia | 
(microzoospores) or 4 cilia (macro- 
zoospores). Both kinds are common — 
in some genera, but only the micro- 
zoospores can copulate. 

Resting cells of various kinds are 
found in most genera. 

FAMILIES. 

Filaments branched or unbranched, 
with or without gelatinous envelopes, 
cells sometimes ending in long bristles. 

CoNFERVACE, VI. 
Filaments branched, upper part of | 

cells swollen, all endochrome passing | 
from the lower part into the swollen | 
portion. PITHOPHORACE, VII. 

Family V1. CONFERVACE. 
Branched or unbranched filaments, | 

cell-walls either delicate or thick, 
sometimes distinctly lamellose, with | 
or without gelatinous envelopes or 
sheaths; terminal cells sometimes | 
ending in long bristles or hyaline 
points. 

Propagation by macro- and micro- 
zoospores, in some genera by resting- 
spores. 

A. Filaments unbranched, or at 
most with short, lateral rhizoids ; ter- | 
minal cell without hair-like termina- | 
tion. 

Zoospores of two kinds, macro- 
zoospores with 4 cilia, microzoo- 
spores with 2 cilia, 8 many in a 
single cell, which may copulate, or 
vegetate without copulating. Copu- — 
lation produces a zygospore, which 
grows slowly to an unicellular plant, | 
that produces a number of macrozoo- 
spores. Other resting-spores not ob- 
served. (ULOTRICHIN#). | 

B. Filaments branched ; lower cells 
converted into colorless rhizoids, ter- 
minal cells’ often provided with long 
hairsorbristles. (CLADOPHORIN#). 

a. Cell-walls delicate, 2-16 zoo- 
spores formed in one mother- 
cell, with 4 cilia, set free by rup- 
ture or swelling up of the mother- 
cell. (CH TOPHOREA:). 

6. Cell-wallsthick ; zoospores very 
numerous (at least 32) in one 
cell, set free through an opening 
in the cell-wall, with 2 or 4 cilia. 

(CLADOPHORE#:). 
c. Spreading, flat, in a single layer 

of cells, either leaf-like, smooth, or 

crisped, or in the form of a hollow 
tube. (ULviIn2). 

A. ULoTRIcHINa. Group I. 

Synopis of Genera. 

Filaments tortuous, with short lateral 
proliferations. /Athzzoclonium, 55. 

Cells rarely exceeding diameter in 
length ; walls delicate. 

‘| Clothrosy 5G. 
Cells longer, usually turgid, contents 

granular. Conferva, 57. 
| Filaments like Ulothrix, parallel, in 

gelatinous envelope. 

Schizogonitum, 58. 
Filaments large, not branched ; walls 

distinctly lamellose and thick. 

Chetomorpha, 59. 
55. Genus RhAzzoclonium Kiitzing. 
Filaments like Conferva, but dis- 

tinctly tortuous (bending back and 
forth), with short, lateral, pointed 
proliferations or rhizoids. 

56. Genus (othrix Kiitzing (ex- 
_ tended). 

Simple filaments, basal cell ex- 
tended to a rhizoid. Macro- and 
microzoospores, the latter copulating 

(as observed in U/. zonata) ; both set 
| free while the cell-walls swell ahd 
break up. 

[The genus as thus constituted in- 
cludes FHformiscta, Areschoug, a 

_ genus usually recognized, character- 
ized mainly by thick and robust cell- 
walls, often distinctly lamellose. 

In the sterile condition it is difficult 
to distinguish between Coxferva and 
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Ulothrix. In the former the cells 
are usually longer in proportion to 
diameter, more robust, and the con- 
tents moregranular. In U//othrix the 
cells are rarely longer than their di- 
ameter, the cell-walls thin, contents 

effused. 
The formation of macrozoospores 

is very readily observed in this genus : 
it is only necessary to place the fila- 
ments in a saucer with water over 
night and examine them the next 
morning, when the zoospores will 

pr obably be set free. ] 
ye Genus Conferva Kirchner. 
Simple series of cells, like U/o- 

_ thrix ; only microzoospores observed, 
but no copulation of them. They 
are formed in great number in a 
mother-cell, and escape through a 
circular opening in the wall. 

[The genus as thus formed in- 
cludes Conferva Link and J/cro- 
spora Thuret. This union of the 
two genera is to be commended for 
the present at least; for it is practi- 
cally impossible to distinguish be- 
tween them except by the generic 
character of Cozferva ‘ propagation 
unknown,’ while JZ¢crospora_ pro- 
duces zoospores in all its cells. It is 
stated by Wille that resting-spores 
are produced in the genus Cozferva, 
which probably produce zoospores 
when they germinate. Until these 
observations receive further confirma- 
tion it seems proper to retain the 
genus as it is. Cozferva Link in- 
cludes usually slender filaments, with 
rather diffused and granular pale cell- 
contents. In J%crospora, on the 
other hand, the cells are usually more 
turgid, the color more pronounced, 
and the contents have a tendency to 
contract toward the centre, finally 
producing numerous zoospores. 

This genus also includes a pecu- 
liar form, Ps¢chohormium Kiitzing, 
which is especially characterized by 
incrustations of calcareous or ferru- 
ginous matter. | 

58. Genus 
zing. 
Filaments like Ulothrix, with 

Schizogonium Kiit- 

rather thick cell-walls, growing side 
by side in a common gelatinous enve- 
lope, forming more or less broad 
bands. In moist places, aerial. 

[It is doubtful if this genus is a 
good one. It is supposed that Schz- 
zogontum is a condition of Ulothrix. | 

59. Genus Chetomorpha Kiitzing. 
Filaments thick walled, distinctly 

lamellose, cartilaginous, with rhizoid 
attachment; cells before division 
equal in length or longer than the 
diameter, after division shorter than 
the diameter; basal cell longer than 
the others ; cell-contents green, finely 

granulate with a few starch grains, 
parietal in old cells. 

[Most of the species are marine. 
This genus closely resembles C/ado- 
phora, and only differs from it in be- 
ing unbranched. | 

B. CLADOPHORINA. Group 2. 
a. Chetophoree. Sub-group t. 
Filaments in gelatinous sheaths, 
with rhizoids. 

Synopsis of Genera. 

Endophytic. Filaments irregularly 
branched, with bristles. 

Chetonema, 60. 
Main filament large, with lateral fas- 

cicles of smaller branches. 

Draparnaldia, 61. 
Branches like the mainstem ; chloro- 

phyll in transverse bands. 

Stigeoclonium, 62. 
Filaments branched, radiating, in ge- 

latinous or hard hyaline envelope 

spherical, or in a flat layer. 

Chetophora, 63. 
60. Genus Chetonema Nowa- 

kowski. 

Endophytic. Filaments thread- 
like, irregularly branched, with 
spreading branches, usually at right- 
angles, most cells bearing one or sev- 
eral terminal or median _ bristles, 
somewhat swollen at the base. 

Multiplication by breaking up of 
the branches: propagation by zoo- 
spores formed from the entire con- 
tents of the swollen cells at the ends 
or the middle of the branches, or after 
previous division into two or four 
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parts. Zoospores egg-shape, with four 
cilia and a red pigment spot. 

[This genus is endophytic in the 
gelatinous envelopes of such alge as 

Tetraspor a, Chetophora, Pair a- 
chospermum, etc., growing along 
and winding about the filaments of fhe 

latter. | 
61. Genus Draparnaldia Agardh. 
Main filament larger shan the 

branches, colorless, or with less color 

than the latter, bearing bright green 
clusters of smaller branches differing 
also in form from the main stem; 
terminal cells of branches end in col- 

orless hairs. All the cells of pe 
branches may form resting - spores 

The entire plants, env eloped i in may 
mucilage, forming soft, shapeless 

masses. 
[The very pronounced difference 

between the main stem and the 

branches of this plant enable the ge- 
nus to be recognized at a glance. 
Usually the coloring matter of the 
cells of the main stem is arranged in 
a more or less broad band across the 
cells. In at least one species it has 
been observed that the fascicles of 
branches (the main stem of the 
branches being likewise larger than 
the others) may grow into new 
plants, sometimes sending out rhi- 
zoids from the basal cell. This is a 
very beautiful alga, not uncommon. | 

62. Genus Stigeoclonium Kiitzing. 
Principal stem not distinct in size 

or form from the branches, with green 
contents, or colorless; the ultimate 
branches not aggregated into distinct 
fascicles. Otherwise like Drafar- 
naldia. WResting-spores produced in 
the last branches. ; 

[The terminal cells of some of the 
species end in long, colorless hairs. 

The green contents are usually ar- 
ranged in transverse bands across the 

cells. The formation of zoospores 
and their escape from the ruptured 
cells can frequently be observed in 
this genus. | 

63. Genus Chetophora Schrank. 
Stem and branches alike, radiately 

arranged, or forming layers of definite 

form. The entire plant) surrounded 

with a firm gelatinous envelope, 
sometimes very hard. The cells of 
the ultimate branches form chains of 

resting-spores. 
{These plants are often found at- 

tached to submerged leaves, twigs or 

other plants, in the form of minute, 

solid particles of transparent jelly of 
a dense green color. The chlorophyll 

is usually arranged in transverse 
bands, as in Draparnaldia and 
Stigeoclontum. ‘Vhe terminal cells 
are “Giten attenuated, and may appear 

quite empty. Zoospores may fre- 
quently be seen forming in the cells. 

The more or less hard: or coriace- 
ous, hyaline envelope which surrounds 
the flaments is not characteristic of 

this genus, as it is found also among 

the Nostocacex. The green color of 
the filaments and the manner of 
branching prevents any liability to 
error in distinguishing between them. ] 
%. Filaments without gelatinous 

sheaths ; no rhizoids. 

Synopsis of Genera. 
Articulated, branching filaments, 

spreading irregularly over surfaces, 

cells with long bristles. 
Aphanochete, 64. 

Filaments upright, branched, ter- 
minal cell obtuse. 

Microthamnion, 65. 
64. Genus Aphanochete A. Braun. 
Filaments prostrate, creeping, 

growing closely attached to a sur fee 
often on larger filamentous alge, 
branching and spreading irregularly. 
Some of the cells bear long bristles 
either at their apex or on the back. 

65. Genus I/crothamnion Nageli. 
Filaments articulate, upright, 

straight, dichotomously or trichoto- 
mously branched, sometimes very 

much branched; terminal cell ob- 
tuse, without bristle, afterward swol- 
len, forming a sporangium. Distin- 
guished by the peculiar method of 
branching—the lower of two cells 
sends out a lateral growth in which 
the dividing wall is formed, not at 
the point where the branch origi-’ 
nates but a short distance above it.. 
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Contents eftused, with starch gran- 
ules. 

[The plants of this genus are quite 
small, and appear to one at times 

a gelatinous investment. The cells 

are sometimes distinctly swollen or 

turgid. | 

CLADOPHORE#. Sub-group 2 

Synopsis of Genera. 

Aerial branching filaments ; 
tents reddish or bright red. 

Chroolepus, 66. 
Filaments branching; cells ro- 

bust, much longer than the diameter ; 

- branches becoming smaller than the 
main stem. Cladophora, 67. 

Filaments branching once or twice ; 
cells short. often apetilece 

Gongrostra, 68. 
66. Genus Chroolepus Agardh. 
Filaments irregularly branched, 

often so felted together that it is dif- 
ficult to recognize the branching. 

Cells with red or reddish brown con- 
tents, sometimes turning green after 
death. Zoospores usually as many 

as 32, reddish brown, with two cilia. 
Norhizoids; resting-spores unknown. 
Aerial alge, often with a strong odor 
of violets. 

[ The color of the filaments is often 
distinctly yellow or orange. The cell- 
walls are thick and firm. The alge 
are found on rocks where water 
trickles down, as a somewhat thick, 
leathery growth. | 

67. Genus Cladophora Kiitzing. 
Filaments many times branched ; 

the last branches much thinner than 
the primary. Cells robust, usually 
several times longer than thick, with 
green contents and usually numerous 

star ch granules ; the first cell with a 
rhizoid. 

Zoospores, with 2-4 cilia, formed in 
great numberina mother-cell. Rest- 
ing-spores not known. 

[ The cell-walls are very thick, often 
lamellose. The cells are frequently 
very long in proportion to their diam- 

eter. The green contents seem to be 
quite uniformly distributed over the 
inner wall of the cells. 

con- 

This genus has numerous repre- 
sentatives among the marine alge. 

Chetomorpha (59) resembles this 
genus so closely that it is only to be 
distinguished by the absence of 
branches. ] 

68. Genus Goxgrostra Kitzing. 
Filaments usually dichotomously 

or simply branched, branches as thick 
as the principal stem ; cells with thick 
walls, with green contents. The 
lower cell with a filamentous rhizoid. 
Resting-spores. Living in water or 
aerial. 

[ The filaments are not repeatedly 
branched as in Cladophora, and the 
cells are quite short, either equal in 
length to their diameter, or twice as 
long, often constricted at each end so 
as to form torulose filaments. — 

Rabenhorst describes two genera 
under his family Gongrosirez which 
we have not regarded as sufficiently 
distinct from Goxgrostra to be main- 
tained as independent genera. Their 
characters are briefly given as fol- 
lows :— 

Genus Prlinza Kiitzing. Erect, ar- 
ticulate filaments, simply or sparsely 
branched, attached, in a crustaceous, 
spongy stratum, of an olive color. 
Propagation unknown. 

Genus Chlorotylium Kiitzing. 
Filaments dichotomously branched, 
erect, parallel, in thin, pulverulent 

stratum, not laterally connected, not 
vaginate. Elongated hyaline cells in- 
terspersed in the filaments between 
short, tumid cells with colored con- 

tents. Zoospores 4-16 in a single 
cell. | 

[Zo be continued. | 

0) 
» — The microscopical exhibit of the U. 
S. Department of Agriculture at the New 
Orleans exposition, prepared by Dr. 
Thomas Taylor, was made up in great 
part of water-color illustrations of fungi. 
Of these there were 800 plates, represent- 
ing nearly 700 species. -The remaining 
exhibits showed the results of experiments 
on butter, fats, and fibres of various kinds 
treated with reagents. A catalogue of the 
exhibit is published and can be obtained 
by application. 
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AmerRICAN AssocIATION. — Our 
columns are so fully occupied this 
month that only brief mention can be 
made of the proceedings at Ann Ar- 
bor, and this must be confined to the 
microsopical section, although in the 
section of biology many important 
articles were read. 

Prof. S. H. Gage was presiding 
officer of the section of Histology and 
Microscopy; Mr. W. H. Walmsley, 
secretary. Mr. Walmsley read an ar- 
ticle on ‘ Photo-micrographs on gela- 
tin plates for lantern projection,’ and 
gave a practical demonstration of 
photo- micrography by lamp light. 

Prof. Burrill presented a communi- 
cation on ‘ Photo-micrography with 
high powers.’ Mr. Chas. Porter Hart 
described ‘A new, cheap, useful, and 
quickly constructed microtome,’ and 
‘Dr. H. G. Beyer read-an article by 
the editor of this journal, which is 
published on another page. 

The address of Prof. J. P. Leslie, 
the retiring President of the Associa- 
tion, deserves careful reading. It is 
published in Sczexce of August 28th. 

fo) 
AMERICAN Society oF Muicro- 

scopists.—The success of the meet- 
ing at Cleveland must be judged from 
the condensed account of the pro- 
ceedings, which will be completed 
next month. These, although mainly 
taken from the newspaper reports, 
bear the stamp of careful preparation, 

and we must express our apprecia- 
tion of the excellent character of the 

reports in the //azz Dealer, which 
are much better than the accounts of 
scientific meetings in the daily papers 
usually are. 

There is no doubt all who attended 
the meeting were well pleased. Per- 
sonally we are, and have been since 

the beginning, especially interested 
in the ‘ working session.’ In spite of 

some trifling misunderstanding be- 
tween a few members last year, which 
it was thought might injuriously affect 
the operationsat Clev eland, Mr. Vorce 
has hada thoroughly successful work- 
ing session, which is largely due to 

the energy and hard. work he has 

given to it. Weare pleased to notice 
that next year Mr. Griffith, who has 
done so much to establish the work- 

ing session, will again have charge 
of it. 

Prof. Kellicott is already at work 
onthe Proceedings, which will proba- 

bly be published’ at an early day. 
We publish this month some of the 

important papers read at the meeting 
and others will be printed next month. 

The meeting next year will be held 

at Chautauqua. 
()———- 

CuEEse Porson.—It will be re- 
membered that some time ago consid- 
erable was said in the newspapers 
about some cheese which was said to 
be poisonous, in Michigan. At the 
time a number of chemists and micro- 
scopists examined specimens of the 
cheese, among others Dr. Sternberg, 
who was looking for the bacteria. Dr. 
V.C. Vaughn recently read a paper 
giving an account of his researches 
on this subject before a meeting of the 
Michigan Board of Health, an ab- 
stract of which we have ee. 

Dr. Vaughn finds that a poison, 
which he names tyrotoxicon, is pro- 
duced in cheese under certain condi- 
tions, and he has succeeded in isolat- 
ing it in the form of crystals. It is 
supposed that the poison is produced 
by putrefactive changes, and it may 
therefore prove to be a product of bac- 
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terial growth, although this is not so 

stated in the abstract before us. It is 
said, however. that ‘ old, foul-smell- 
ing cheese, such as Limburger and 
Schweitzer, have not been known to 

be poisonous.’ Usually it is home- 
made cheese and cottage cheese that 
becomes poisonous, although some- 

times it is cheese made in large fac- 
tories. Such cheese instantly turns 

litmus paper red. 

As regards the poison Dr. Vaughn 
ye — 

‘It is a product of slight putrefac- 

tion in the cheese, mphich probably 

occurs in the vat, as the curd has been 

known to poison a person. By this 

slight putretaction, or excessive fer- 

me neitions as it may be called, a large 

amount of butyric acid is formed, ane 
this, in the presence of the casein of 

the cheese, is capable of developing a 
poison. The poison was obtained in 

long needle-shaped crystals, which 
D 

are freely soluble: in water, chloro- 

form, alcohol, and ether. The small- 

est visible fragment of a crystal placed 
upon the end of the tongue causes a 

sharp, stinging pain at the point of ap- 

plication, and, in a few minutes, dry- 

ness and constriction of the throat. 
A slightly larger amount produced 
nausea, vomiting, “and diarrhea. 

The poison is volatile at the tempera- 

ture of boiling water, and for this 
reason even poisonous cheese may 

be eaten with impunity after being 

cooked.’ 

O 
Poisonous Drigep BrEEF.—It* ap- 

pears from the following highly intel- 
ligible paragraphs from ihe Livening 
pene of New York that somebody 
out West has been poisoned by eat- 

ing dried beef. It also appears that 
two physicians, one of them-a mem- 
ber of the State Board of Health of 
Illinois (which, by the way, we have 
hitherto supposed to be composed of 
gentlemen of somewhat different 
qualifications than are indicated in 
this instance), have submitted the 
dried beef to a microscopical exami- 
nation. Making all possible allow- 

ances for the proverbial inaccuracies 
of newspaper reports, there is doubt- 
less a trace of accuracy in this one, 

enough to justify the present notice. 

‘KANKAKEE, ILL., July 15.—Dr. Utley, 
of the State Board of Health, has com- 
pleted an investigation at Momence of 
the dried beef poisoning, and says the 
poisoning was surely caused by the meat. 
He says further: ‘‘ After a careful exami- 
nation it seems impossible that the person 
putting up the meat did not know it was 
poisonous. The exact nature of the poi- 
son, because of the inferior microscopic 
facilities here, I am yet unable to deter- 
mine. The investigation is necessarily 
incomplete, because no Post-mortem ex- 
amination was held. Were the powers of 
the State Board of Health enlarged, the 
guilty parties in such cases could be more 
quickly found and punished.” 

‘Dr. Ellis, of Kankakee, a consulting 
physician in the poisoning cases, says: 
“From a partial examination under the 
microscope of the impure beef, I find a 
marked characteristic to be a very un- 
pleasant odor, made more apparent on 
being macerated for a short time in pure 
water at an ordinary temperature. I find 
a total breaking down of the muscular 
fibres. This destruction of muscular tis- 
sue also means entire obliteration of the 
fibrous covering of the muscle with the 
blood corpuscles and fatty tissues, which 
leads me to believe that this beef was 
taken from an animal diseased, or more 
probably one partly decomposed, before 
being submitted to the so-called process 
of curing.’’ No more deaths from this 
sickness have occurred, though several are 
yet in a critical condition.’ 

The evidence offered by Dr. Utley, | 
in spite of the ‘inferior microscopic 

facilities,’ is scientifically complete— 
in fact, the meat was poisonous, be- 
cause Dr. Utley says so. 

Dr. Ellis, however, doubtless hav- 
ing adequate microscopic facilities, 
discovers an odor by a partial micro- 
scopical examination! He also finds 
that if the meat is macerated for a 
short time in pure water at ordinary 

témperatures, the ‘ marked character- 
istic odor’ becomes more apparent ! 
We should think it might—the prob- 
abilities are that the learned doctor 
is quite right in this conclusion, if in 
no other. 

—- ee eee 
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It is unfortunate that ‘no more 

deaths from this sickness have oc- 
curred.” A portion of the meat 
should have been fed to the doctors 

before they had an opportunity to re- 
port on it. 

The Yournal of the American 
Medical Association contains another 
account of the poisonous beef, where- 
in it is stated that a severe form of 

cholera morbus occurred in Momence, 

Illinois, on July 17th, due to the eat- 
ing of decomposed dried beef. About 

forty persons were affected. The 
Fournal reprints the reports of Drs 

Utley and Ellis, and adds that * Dr. 
Keyser, on microscopical examina- 

tion with 600 diameters, found nu- 

merous animalcule,’ which is 

likewise a highly instructive state- 
ment for a professional gentleman to 
make! 

Prof. G. A. Mariner found numer- 
ous micrococci, bacilli, and other 
bacteria, so it appears that in spite of 
the reports of the other gentlemen 
there really was something the matter 
with the meat. 

o) 

TesTinG OsyecTivEs.—Not un- 
frequently we are asked by persons 
wishing to purchase objectives, to ad- 
vise them what kind they should get, 
and if we will test the lenses before 
they are selected. It is not a difficult 
matter for one familiar with micro- 
scopic work to select a good objective 
for every-day use. There is a vast 
amount of humbug talked about this 
matter by persons who ought to know 
better. Perhaps, after all, it is mostly 
for effect upon the novice, who, no 
doubt, is inspired with envy for the 
person whose long experience enables | 

him to subject an | objective to various 
‘tests’ to determine what it will do. 
But the fact is, as every practical ob- 
server well knows, the best test for 
a working objective is to use it in reg- 
ular work fora shorttime. It is well 
to have also a good Podura scale, 
which is an excellent object to show 
the character of the definition. 
When we come to a different class 

| 

jection 

of lenses, of very large angular aper- 
ture, such as are now much in demand 
by amateurs who can afford them, and 
by others who must have them, the 

difficulties are somewhat greater. It 
is customary to try such fenere upon 

a test- -plate, and report how many of 

the diatoms it resolves Unfortu- 
nately, this is a very misleading test. 

It will do very well for those whe de- 
sire a lens for such work alone; but 
for most other purposes it is not a test 
in any sense. 

In this case also the most satisfac- 
tory test for the lens is practical use 
in the work to be done with it. Many 

an observer of unquestionable skill 
in microscopical examination would 

be utterly * at sea’ if asked to resolve 

the Amphipleura. Yet we are in- 
clined to believe such an observer is 
quite as well qualified to pass judg- 
ment upon an objective as any other. 

There is, however, one way of test- 

ing an objective thoroughly, in every 
pé avenue. and that is by means of the 
test-plate of Professor Abbe, made by 
Mr. Zeiss. This test-plate deserves 
to come into general use by those who 
make a study of objectives. 

This subject was treated at length 
some time ago by Dr. H. E. Fripp. 
and we can a no better than to use 
his words in conclusion. He says :* 

‘In ordinary practice, microscope 

objectives, if tested at all by their 
possessors, are simply subjected to a 
comparison of performance with other 
lenses tried upon the same ‘+ test ob- 

The relative excellence of the 
image seen through each lens may, 

however, depend in a great part upon 
fortunate illumination, and not a little 

upon the experience and manipulative 

skill of the observer; besides which 
any trustworthy estimate of the per- 
formance of the lens under examina- 

tion involves the consideration of a 
suitable test-object, as well as the 
magnifying power and aperture of the 
objective. The structure of the test- 
object should be well known, and the 
value of its ‘* markings,” if intended 

*Yourn. R. Micr. Soc., ser. 2, vol. iii, p. 120. 
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to indicate microscopical dimensions, 
should be accurately ascertained, care 
being taken that the minuteness of 

dimensions and general delicacy and 
perfection of the test-object should be 
adapted to the power of the lens. A 
fairly correct estimate of the relative 
performance of lenses of moderate 

magnifying power may, doubtless, be 
thus made by a competent observer, 

but it is not possible from any com- 
parisons of this kind to determine what 

may or ought to be the ultimate limit 
of optical performance, or whether 

any particular lens under examination 

has actually reached this limit. 
* Assuming the manipulation of the 

object to be as perfect as possible, 
and, further, that the test-object has 
been selected with due appreciation 
of the requirements of perfect optical 
delineation, a fair comparison can 

only be drawn between objectives of 
the same magnifying power and aper- 

ture. Which of two or more objec- 
tives gives the better image may be 

readily enough ascertained by such 

comparison, but the values thus ascer- 
tained hold good only for the particu- 
lar class of objects examined.’ 

NOTES. 

— After an experience of three years 
with balsam of tolu as a mounting medi- 
um, M. G. Amann recommends it for the 
mounting of diatoms’ in preference to 
Canada balsam. 
Belgium Microscopical Society he says :— 
‘It has given me excellent results, and 
comparative trials have shown that its 
optical properties are at least equal to 
those of storax. Moreover, its prepara- 
tion is simpler; it suffices to discolor one 
part of balsam in two or three parts of 
chloroform, and filter the solution.’ It is 
more deeply colored at first than storax, 
but becomes decolorized with time, espe- 
cially if exposed to light. 

— According to experiments by Prof. J. 
Richard, published in Zoologischer An- 
zeiger, the chlorhydrate of cocaine prom- 
ises to be a valuable reagent for killing cer- 
tain organisms, such as bryozoa, worms, 
and hydras. A small colony of bryozoa 
is placed in a watch-glass with 5 c. c. of 

In the Aul/etin of the: 

water. When fully extended, about half 
a cubic centimetre of solution of cocaine 
to each cubic centimetre of water is added, 
little by little. After five minutes these 
animals, which, under ordinary condi- 
tions, retract their tentacles on the least 
agitation of the water, remain extended in 
spite of violent shocks. Another % c. c. 
of cocaine solution is now added, and after 
ten minutes the animals are dead and fully 
expanded. This reagent should be tried 
on other animals, and the results recorded, 
as the author believes its application may 
be greatly extended. 

— A very interesting experiment, show- 
ing the influence of light upon the forma- 
tion of starch in leaves, can be readily 
performed according to a method recently 
described by Sachs. To show the starch 
grains a leaf must be bleached and made 
transparent inthis way: The fresh leaf is 
placed in boiling water for ten minutes, 
after which the chlorophyll is extracted by 
placing it in alcohol. The color is thus 
removed without rupturing the cells, which 
retain the starch. ‘The latter is then made 
visible by treatment with iodine. The 
cellular tissue becomes stained dark blue 
or lighter, according to the quantity of 
starch present. 

Comparative experiments may be made 
by exposing half of a leaf to sunshine 
while the other half is protected. A leaf 
collected in the evening contains much 
more starch than in the morning. 

— The Association of the Alumni of the 
Albany Medical College have published 
the proceedings of their twelfth annual 
meeting in a pamphlet of 68 pages. It 
contains an address by Horace T. Hanks, 
M. D., president of the association, and 
two lectures by William H. Thomson, M. 
D., on the germ theory of disease. 

—To color brass diaphragms or other 
articles black or steel-grey, the S777. 
Journ. Phot. says, take a quarter of an 
ounce of sulphate of copper and half its 
weight of hyposulphite of soda, and dis- 
solve them in a little more than a pint of 
water. Thoroughly clean the article, place 
it in the solution and heat it. More hypo- 
sulphite will give a darker tint, more sul- 
phate of copper a lighter steel-grey color. 

—Several years ago an English gentle- 
man, Mr. Charles Blackley, attempted to 
determine the number of grains of pollen 
floating in the air, and also their distribu- 
tion. He collected them upon squares of 
glass coated with a sticky medium and 
counted the number of grains found. In 
some experiments the squares were sent 
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up in the air attached to kites, and exposed 
at definite heights. He founda far greater 
abundance of pollen grains in the upper 
air than below. 

—At the Inventions Exhibition in Lon- 
don, Messrs. R. & J. Beck received a gold 
medal award for their microscopical and 
other optical apparatus. The Messrs. 
Beck have been constantly improving 
their designs for microscopes, and now 
offer some excellent models at very reason- 
able prices. 

—Mr. Hinrichs, of Baltimore, has sent 
us, for examination, some new preparations 
of bacteria, recently received from Ger- 
many, which he is offering forsale. Among 
them we find as especially good Bacz//as 
ovina, and a preparation marked £7c/o- 
carditis ulcersa, Koch. These are from 
Marpmann’s Institute at Esens, Germany. 

—It appears from experiments of M. 
Miquel that bacteria do not rise to great 
heights in the air. Ten cubic metres of 
air at heights of 2,000-4,000 metres on the 
Alps failed to yield any bacteria. Hence 
it is concluded that Koch’s cholera mi- 
crobes cannot pass from Italy to Switzer- 
land unless they find their way through 
the tunnels. 

—M. P. Francotte has written an excel- 
lent article explaining the formation of 
images in the microscope according to the 
theory of Prof. Abbe. It is published in 
the Bulletin de la Société Belge de Micro- 
scopie, No. iv. Itis an elementary expo- 
sition of the subject, illustrated with cuts, 
and affords a good insight into the theory. 

— At a recent meeting of the San Fran- 
cisco Microscopical Society, Mr. William 
Norris presented to the society a set of 
nineteen slides, mounted by him, being 
the first instalment of a series which, 
when completed, is intended to be a com- 
plete collection of all known California 
diatoms, with a list giving the generic and 
specific names of the diatoms found on 
eight of the slides, from as many different 
localities in the State, and comprising 
both recent and fossil forms. It is the 
first important step ever taken towards 
the systematic collection and classification 
of the California diatomacez. 

The consideration ot the subject ap- 
pointed for discussion, ‘Pathogenic Ba- 
cilli,’ was then taken up. Dr. J. H. Stal- 
lard, of San Francisco, read a carefully 
prepared paper, giving, a succinct account 
of the present state of our knowledge on 
the subject. He briefly reviewed the 
gradual progress of discovery in this field 

from the time when Leeuwenhoek, the 
father of microscopic biology, first dis- 
cerned that minute organisms were asso- 
ciated with putrefaction and decay, up to 
the present day, when the magnificent 
researches of Koch, Pasteur, Lister, and 
others are exciting the admiration of the 
entire scientific world. It is to M. Pasteur 
that we owe the first observations which 
connected an epidemic disease with the 
presence of a parasite. He taught the 
silk-raisers of France how to check the 
ravages of pebrine, a disease infecting the 
silkworm. By following his advice the 
silk crop, which had fallen from 26,000,000 
kilogrammes to 4,000,000, again increased 
to its former quantity. At a still more re- 
cent date, Lister made the discovery that 
the exclusion of germs and the use of ap- 
plications which prevent their growth and 
propagation would render the practice of 
surgery far more successful. By the al- 
most universal adoption of his methods 
many operations are now safely performed 
which formerly resulted fatally in nearly 
every instance. 

In April, 1882, Koch announced his dis- 
covery of the bacillus of tubercle. These 
bacilla are minute rod-like fungi, and are 
readily found in the sputum of consump- 
tives, generally free, but sometimes in 
colonies, in the large or ‘giant’ cells. 
They form spores at the temperature of 
the body, and human sputum retains its 
virulence after drying for considerable 
periods., Dr. Stallard then proceeded to 
detail the various methods of staining the 
material containing the bacilli, and there- 
by differentiating the latter. 

In 1883 Koch was sent to Egypt by the 
German Government to study the etiology 
of cholera. After a series of prolonged 
observations he saw that a_ peculiar 
comma-like form of these minute fungi 
was invariably associated with the disease. 
In the appearance, growth, and vital prop- 
erties of this bacillus, many characteristics 
were found which at once distinguished it 
from all its congeners. No formation of 
spores has yet been discovered. In un- 
complicated cases of cholera, these bacilli 
appear as pure cultivations in the intestine 
of the patient, and their number is stated 
by Koch to always bear a direct propor- 
tion to the gravity of the attack. 

Although the correctness of Koch’s con- 
clusions has been denied by the members 
of the British Cholera Commission, yet, 
taking everything into consideration, and 
bearing in mind the wonderfully care- 
ful and exhaustive nature of Koch’s re- 
searches, it seems almost certain that the 
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soundness of his views will soon be 
established beyond all reasonable doubt. 

In conclusion, Dr. Stallard gave a brief 
account of what is known regarding the 
bacillus of leprosy, showing it to be highly 
probable, although not yet demonstrated, 
that this organism is the cause, as well as 
the invariable accompaniment, of the dis- 
ease. : 

The subject of the paper was further 
elucidated by means of engravings repre- 
senting the appearance of the various 
bacilli, their modes of growth, the methods 
used in their artificial cultivation, etc. A 
number of slides had been carefully pre- 
pared, showing the bacilli of consumption 
and of leprosy, and these were exhibited 
under two microscopes, using a Powell & 
Lealand oil immersion -;j, inch objective, 
and a glycerin immersion } by Tolles. 
An authentic specimen of Koch’s common 
bacillus was also shown. 

— We have received from Mr. W. H. 
Bulloch a photograph of a new micro- 
scope stand, which he has recently de- 
signed especially for lithological purposes. 
There are some peculiar features about it, 
and Mr. Bulloch has promised to write a 
description of it for publication. Proba- 
bly it is not too much to say this is the 
most complete lithological stand made. 
The price is $300. Mr. Bulloch has re- 
cently furnished one of his largest stands 
to the Army Medical Museum. 

NOTICES OF BOOKS. | 

The Technology of Bacteria Investigation. 
Explicit Directions for the Study of Bac- 
teria, their culture, staining, mounting, 
etc., according to the methods employed 
by the most eminent investigators. By 
Charles S. Dolley, M.D. Boston: 5S. E. 

- Cassino & Co. 1885. (Small 8vo, pp. 
12 and 263.) 

This book is composed of such notes 
and memoranda as would naturally be 
brought together by a person long engaged 
in collecting the current literature of a sub- 
ject. In this respect the record is an ex- 
cellent one. The author seems to have 
consulted everything of value that has been 
published on the subject, and given a brief 
outline of the many different processes de- 
scribed. For a person engaged in inves- 
tigations of this kind, not possessing the 
scattered literature of the subject, the work 
will prove to be of value, as showing what 
has been done. The processes, however, 
are given in such a condensed form that 
it is doubtful if they could generally be ap- 

plied successfully by a novice. However, 
some of the more important methods are 
given at length, and the others can easily 
be found from the references. It is un- 
questionably a valuable book for the in- 
vestigator, and is evidently the result of 
much labor on the part of the author very 
carefully done. There are more typo- 
graphical errors than should be found in 
a book of its size. 

first Lessons in Amateur Photography. 
A series of lectures delivered before the 
senior class of the Montclair High School 
by the principal, Randall Spaulding. 
New York: Scovill Manufacturing Com- 
pany, W. Irving Adams, agent. 1885. 
(8vo, pp. 28.) 

Seven lectures covering the ground well, 
by an author who is evidently well ac- 
quainted with his subject. The informa- 
tion given is precisely what the amateur 
wants to know. We would recommend 
this book in preference to some much 
larger and more pretentious. 

fourth Annual Report from the E. M. 
Museum of Geology and Archeology. 
June, 1885. The Princeton Press. 1885. 
(Pamphlet. 8vo, pp. 24.) 

Economy in type is perhaps laudable, 
but one might reasonably protest that the 
full name of a museum should be given 
on the title-page of an annual report. 

' We are unable to say what the ‘E. M. 
Museum’ may be. However, it belongs 
to the College of New Jersey, and Prof. 
William Libbey, Jr., is the Director. In 
addition to the usual records of specimens 
received, etc., the report contains an ac- 
count of the methods employed for hard- 
ening, embedding, etc. It is a useful re- 
port for reference by persons engaged in 
biological work. 

Exchanges. 

{Exchanges are inserted in this column without 
charge. ‘They will be strictly limited to mounted ob- 
jects, and material for mounting. | 

Diatomaceous clay from this place, and fine slides 
of Foraminifera, for fine slides, material or back num- 
bers of A. M. M. Journal. 

E. H. RICHARDS, 
Woburn, Mass. 

Wanted: Well cleaned and selected Foraminifera, 
for which cash will be paid or slides given, 

EDWARD G. DAY, 
Riverside, Conn. 

Hundreds of varieties of fresh-water Algz, including 
Volvox, Desmids, Rivularia, Draparnaldia, Tetra- 
spora, &c., &c., for selected exchanges by list. 

J. M. ADAMS, 
Watertown, Md. . 
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Device for Testing Refractive 
Index.* 

| ness. In one of these, 4, near the 
_ end, a concave is ground to a depth 

A new device for testing the re-_ 
fractive index of immersion media, | 

and indicating how near an approach ther 
| same refractive index as the glass, to homogeneity with crown-glass can 

be made, was described, at the recent | 
meeting of the American Society of | 
Microscopists, by Prof. H. L. Smith, 
who claims for this simple device 
superiority, both as to ease of manip- . 

ulation and accuracy of indication, 
over the well-known wedge and bot- 
tle furnished by Mr. Zeiss. 

In testing any medium for immer- 
sion purposes, but little more than a 
drop of the liquid is required, and 
the slightest variations of refractive 
index are indicated by a considerable 
latitude of motion, when, in the or- 
dinary use of the wedge, these varia- 
tions would be inappreciable. The 
instrument is used upon the micro- 
scope, and a reference to fig. 27 will 

Fic. 27.—Device for Testing Rrfractive Index. 

_make the application plain. A is an 
adapter about three-fourths of an inch 
in length, with the society screw out- 
side and inside. This is attached to 
the microscope, and carries a one-inch 
objective. a@and 4 are two slips of 
crown-glass, as near the refractive 
index of the cover-glass as possible, 
two inches long and half an inch wide, 
each abouta tenth of an inch in thick- 

* Revised by the author, 

of about one-third or more of the 

thickness of the glass, and polished. 
To test whether a medium has the 

and also the dispersion, a drop of it 
is put into the concave, and the two 
slips of glass are placed together and 
inserted into an opening cut in the 
adapter-tube, as shown in the figure. 
A thin stratum of the medium will 
flow between the two slips. The 
whole being now in the position 
shown in the figure, the one-inch ob- 
jective is screwed on below, and the 
microscope is focussed on some well- 
defined object on the stage. Look- 
ing through the two slips in this way, 
the focus will be found not to differ 
appreciably from what it would be if 
the glass plates were removed. When 
the object is clearly defined the plates 
are pushed in, bringing the concave, 
filled with the liquid, directly over 
the back of the objective; if the me- 
dium be optically homogeneous with 
the glass slips, there will be neither 
spherical nor chromatic aberrations 
produced, and the definition and focus 
remain unchanged. As none of the 
immersion media now known are 
strictly homogeneous in this sense, 
but may, nevertheless, have the same 
mean refractive index as the crown- 
glass, clear vision with these will be 
obtained with the general focus un- 
changed, but an excess of color will 
fringe the outlines of the object. If 
the focus has been obtained by means 
of the rack and pinion, the fine ad- 
justment always remaining the same, 
one can readily ascertain the refrac- 
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tive indices of various media pro- 
posed for use with immersion objec- 

tives in this way. 

made on the rack-bar or sliding tube, 
as the case may be, when the focus is | 

obtained with the plates in the posi- 
tion shown in the figure; this mark | 
will indicate, for example, a refrac- 
tive index of 1.52. Filling the con- 
cave now with cinnamon oil, 

Let a mark be | 

and | 

focussing again (using the same ob- | 
ject, objective, and eye-piece), we 
get another position for a mark indi- 
cating refractive index of 1.6. Using 
water, we get still another, 1.33, 

will be about half an inch apart, as 

interpolating, we can thus get pretty 
nearly the refractive index of 
fluid medium. I have found the so- 

called homogeneous media sold in 

the shops to differ very greatly, fully 
one-fourth of an inch out of the way 

in many cases. A specimen of cedar 
oil from Zeiss caused a change of 

focus only about one-twentieth of an 
inch, which was less than was re- 
quired by any other samples I have 
tried. 
When one has a fine objective, and 

with a given immersion medium | 

has obtained certain positions of the | 
screw-collar for the best work on cer- 

tain tests, the exact refractive index | 
of the medium can be ascertained, 

and afterwards always secured. A 
Boe adjustable immersion objective, 
a + by Spencer, which performed 
ores admirably, both with oblique 

nished by the maker, showed but in- 
differently well with another medium, 
which, on being tested with the little 
apparatus above described, required 
an alteration of focus necessary to 
obtain distinct vision, or rather the 
most distinct vision, of fully one- 
fourth of an inch. On diluting the 
second medium to bring it to the 
same index as that sent out by the 
maker, the performance was entirely 
satisfactory. It will be understood 
that there should be a diaphragm in ' 

any | 

| Journal. 
measured on the bar or tube, and, by | 

the adapter of such size as will pre- 
vent any light passing through when 
the concave is put over the objective 
with the immersion fluid to be tested 
in it, except what actually passes 
through the fluid. 

O 

New Cement and New Mounting 
Medium. 

Prof. Hamilton Smith has com- 
municated to the Editor the results 

| of some later experiments he has 
made with a new cement, especially 

adapted to protecting mounts in his 
: ¥ | new stannous chloride mounting me- 

and with glycerin 1.41, the extremes | dium, described in the September 
It is made by diluting a 

somewhat thick shellac cement, with 
benzole, and adding sufficient litharge 
to give a consistency about the same 

' as that of white zinc cement. It 

| brown, or 
| thin coat should first be applied, and 

| followed by another. 
| this cement seems to promise better 

dries very quickly, forms a much 
harder ring than does the white zinc 
cement, and is not unpleasant in 
appearance, as it becomes quite 

dark on exposure. <A 

when this is well dried it should be 

So far as tried 

than any other for preservation of the 
stannous chloride mounts. The white 
zinc often fails, and while the wax 
rings appear to answer admirably, 
the cement is more readily applied, 

| and if the future use of it confirms 

the present promise, it will be more 
acceptable. 

In regard to the medium itself, the 
| . . . 

| refractive index may be raised con- 
and direct light with the medium fur- | siderably by making a saturated solu- 

tion in the elycerin jelly—about 60 
grammes to the fluid dram—and 
mixing this with the normal solution 
of 40 grammes. By a saturated solu- 
tion is meant one which, when thor- 
oughly cooled, will show signs of 
crystallization. The refractive index 
in this case becomes nearly 2. 

Prof. Smith writes that he is now 
testing still another medium, of some- 
what higher index than the stannous 
chloride, a full account of which will 
appear in due time. ; 
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Mr. Grunow’s Uluminator. This approaches nearest Ph. ¢ré- 

The Abbe illuminator, as con- | gveter (Ehr.), S. K., differing from 
structed by Mr. J. Grunow, has al- | it in the concave lower surface, and 
ready been referred to in these col- | the short, usually straight caudal pro- 

umns, and the method of using it,asex- | longation. The presence of the dis- 
plained by Mr. Grunow, giveninfull.* | tinct ovate chlorophyll corpuscles 

This month we present an illustra- _ S1Ves the endoplasm its green color, 
tion of the apparatus, from a wood- | but the discs are apparently confined 
cut recently received (fig. 28). It | to the part immediately beneath the 
will not cuticular surface, and the Phacus is 
be neces- | therefore probably to be classed 
sary to | among the so-called symbiotic forms. 

The amylaceous corpuscles are ap- 
parently two only. They are small 
and seemingly subspherical. A 

enter into 

a descrip- 

tion of . . . . . . . 

the in- single living active individual has 

strument, been met with having 
the endoplasm perfectly 
transparent and entirely 

colorless. The cuticu- 
lar striations are usually 

distinctly visible only in 
Fic. 28.—Grunow’s Abbe Illuminator. the dead and colorless 

or to enlarge upon its value. The bodies. 
Abbe condenser, in its various forms, Ophryoglena ovata, sp. nov. (Fig. 
is not only the most extensively used, | 2)- k 
but it is also the cheapest and most Body ovate, soft, flexible and some- 
generally useful, condenser now offer- what changeable in form, about one 
ed to microscopists. | and one-half times as long as broad: 

ventral surface somewhat flattened ; 
OS eae : : both extremities usually evenly round- 

Notices of New F resh-W ater Infu- ed, the posterior one occasional 
soria.—LY. slightly and obtusely pointed, the 

*BY DR. ALFRED C. STOKES. | frontal one commonly the broader ; 

Phacus acuminatus,sp.nov.(Fig. | cuticular surface delicately striate 
Ep. longitudinally, the cilia fine and short ; 

Body depressed, broadly ovate or | oral aperture ovate, ciliated, oblique- 
sub-orbicular, about as long as wide, | ly placed at a short distance from the 
the ventral surface slightly concave, | frontal border, followed by a some- 
the dorsal made convex by a sub- | what curved, apparently ciliated 
central, longitudinal keel-like eleva- pharynx, posteriorly enclosing a vibra- 

tion; cuticular surface longitudinally | tile membrane; contractile vesicle 
striate; posterior extremity rapidly | double, spherical, situated in the an- 
tapering and produced centrally asa _ terior and posterior body-halves, fre- 

very short, straight, or slightly cur- quently stellate at diastole, and having 
ved, acuminate tail-like prolonga- | long filiform diverticula ; endoplasm 
tion; endoplasm colored green by | colorless, crowded with irregular, 
chlorophyll corpuscles ; pigment spot | colorless and variously tinted corpus- 
usually present; flagellum somewhat | cles; nucleus not observed. Length 
longer than the body. Length and | of body 54, inch. Habitat.—Still 
greatestbreadth 7455 inch. Habitat.— | water, with Cerato phyllum and Utri- 
Sluggish streams, and ponds with 5 | cularia. Movements rotary. 
Myriophyllum. _ Ofthe unequal corpuscles crowding 

; | the body, the smaller more nearly 

oO 

* Vol. v, p. 22. 
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colorless ones are probably amyla- 
ceous in character, the large, various- 
ly tinted plates presumably being 
partially digested food-masses. The 
nucleus was not determined. It re- 
mained invisible even after the apph- 
cation to the body of reagents and 
staining fluids. 

Dexiotricha centralis, sp. nov. 

(Fig. 3). 
Body elongate sub-reniform or 

bean-shaped, longitudinally striate, | 
about twice as long as broad, widest 
posteriorly, both extremities round- 

-ed; dorsal surface convex, ventral 
aspect anteriorly concave ; oval aper- 
ture ovate, situated somewhat in ad- 
vance of the centre of the ventral sur- 
face; pharyngeal passage short, re- 

curved; cilia long and fine, those of 
the posterior extremity longest and 
most setose ; caudal seta single, sub- 
equal to the body in length; adoral 
sete fine, adcurved, extending in a 
single row obliquely across the right- 
hand lateral border, from a_ point 
posterior to the centre of the dorsal 
surface to near the centre of the right- 
hand margin of the oral aperture ; 
endoplasm colorless, granular, trans- 
parent; nucleus not observed; con- 
tractile vesicle single, spherical, near 
the posterior extremity. Length of 
body +4, inch. Habitat.—Stagnant 
pond water, with Lemna and other 
aquatic plants. 

This is readily distinguished from 
D. plagia, Stokes (Amer. Fourn. 
Scz., April, 1885), by the more pos- 
terior position of the adoral sete and 
of the contractile vesicle, by the much 
greater proportionate length of the 
caudal seta, but especially by the en- 
tire absence of the apparently bi-con- 
cave corpuscles so abundantly present 
within the endoplasm of D. plagia. 

As is usually the habit with the 
last named form, DY. ceztralzs when 
taking food rests upon one side, the 
cuticular cilia in the rear of the 
adoral sete then being comparatively 
quiescent, while those clothing the 
frontal region are in the most active 
movement, the currents thus pro- 

duced, in both species, carrying the 
food-particles against the oblique se- 
tose hedge which deflects them to- 
ward the mouth. 

Stentor globator, sp. nov. (Figs. 
4 and 5). 

Body subspherical, «changeable in 
form, free-swinging or temporarily 
adherent by a long, narrow, retractile 
tail-like prolongation protruded from 
the centre of the posterior extremity ; 
peristome field elevated, rounded, 
finely ciliated in concentric circles ; 
cuticular cilia fine, arranged in lon- 

| gitudinal lines, longest posteriorly ; 
hispid sete long and numerous, ex- 
tending at right-angles to the general 
surface ; nucleus not observed; con- 
tractile vesicle double, spherical, pos- 
teriorly located. Diameter of the 
body 34, inch. Habitat.—Still water, 
with Myrzophyllum. 

This remarkable stentor widely 
differs from any hitherto observed, 
possessing some characteristics that 
will necessitate changes in the generic 
diagnosis as formulated by Kent. 
Most members of the genus are noted 
for the ease with which they change 
their shape, the alteration, however, 
being confined chiefly to a contrac- 
tion and consequent change in the 
form of the entire body. Several 
species have been observed with very 
fine pseudopodic filaments emitted 
from the posterior extremity, but 
none, so far as I am aware, have 
been recorded with the peculiar abili- 
ty which S. 2lobator possesses of 
posteriorly protruding a soft, flexible, 
attenuate tail-like prolongation equal 
in length to the diameter of the body, 
to be subsequently entirely with- 
drawn, and again protruded when 
the exigencies of the situation de- 
mand. The appearance of this tem- 
porary caudal prolongation brings to 
mind a pseudopodic protrusion, since 
it has the ability to somewhat alter 
its contour by the formation of several 
irregularly distributed enlargements 
which may be speedily absorbed, the 
part then becoming a long, simple, 
attenuate prolongation, the extreme 
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tip of which forms the easily de- | When about to be absorbed or with- 
tachable point of support for the | drawn into the body, it becomes very 
body. The entire tail-like part seems | flexible, being flourished and curved 
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Fic. 29.—New Fresh-Water Infusoria. 

to be covered by acuticulum similar | and twisted in an amusing manner. 
to that of the zooid, and is ciliated. | Both protrusion and absorption are 

EXPLANATION OF THE FIGURES. 

Fig. 1. Phacus acuminatus X Joo. Fig. 9. Stylonychia putrina X 260. 
Fig. 2. Ophryoglena ovata X 110. Fig. 10. Stylonychia vorax X 260. 
Fig. 3. Dextotricha centralis X 700. Fig. 11. Acineta fluviatilis X 330. 
Fig 4. Stentor globator. Contracted body X 240. Fig. 12. Acineta lappacea X 1200. 
Wigs 5.8 de Tail-like prolongation. Fig. 13. Acineta alata X 200. — P : 
Fig. 6. Strombidinopsis setigera X 450. Fig. 14. ce ‘« Tdeal horizontal optic section 
Fig. 7. Scyphidia constricta X 300. of the lorica. 
Fig. 8. Uroleptus limnetis X 216. 
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accomplished rapidly. 
prolongation is present, the convex | numerous. 
peristome-field is conspicuously flat- | 
tened, the body is narrowed and 
lengthened, and only at this time 
does the infusorian present any re- 
semblance to the trumpet-like form 
so commonly assumed by other mem- 
bers of the genus. The entire body 
is soft and changeable in shape. 
Even when the tail-like part is not 
protruded, the infusorian then being 
a free-swimming animalcule, the 
changes are quite marked and ex- 

. tensive. 
That the peristome field of Stentor 

is ciliated I have not personally ob- 
served in any other species except 
Stentor polymorphus and S. Lar- 
rettz, in which the condition obtains, 
nor have I been able to find that | 
such a state of the part has been noticed 
or recorded. It is probable that the 
peristome field is ciliated in all the 
species, but that it has not been re- 
corded is somewhat difficult to under- 
stand. In, Stentor globator, how- 
ever, the ciliation is conspicuous. 
The peristome field is furrowed by 
concentric lines, fine cilia clothing 
the depressions. The nearest re- 
corded approach to this condition 
is found in S. pedzculatus, From., 
in which the peristome field gives 
origin to numerous papille bearing . 
fine non-vibratile sete. 

The cirri composing the peristomal 
fringe are large and numerous. When 
at rest each one presents an appear- 
ance remotely similar to that of the 
adoral ciliary wreath in 77xtcnnzdi- 
um semtciliatum, where each cilium 
is distally pectinated. After careful 
scrutiny, however, I have been un- 
able to demonstrate the existence of 
such a structure. The appearance is 
probably due to a confused image of 
the intermingling adoral cirri and the 
finer cilia of the peristome field. The 
last named part is much more convex 
and more elevated than in Steutor 
generally, and the infusorian seems 
to have the amount of convexity 
under quite complete control. 

If this caudal | The cuticular sete are long and 
They are more conspic- 

uous and apparently more abundant 
anteriorly than on the posterior parts. 
They also seem to vary in length in 
the same row, but the appearance 
may be due to the convexity of the 
cuticular surface. They may be ex- 
tensile and retractile, but this I have 
not noticed. 

The double spherical contractile 
vesicles are uncommon in the genus. 
Their existence in the present species 
would afford a ready clue to its iden- 
tification, if anything more were 
needed than the peculiar form of the 
body and the characteristic changes 
of the posterior extremity. 

In figure 4 is shown the globular 
body; in figure 5 the outline of the 
protruded tail-like prolongation. 

Strombidinopsts setigera, 
nov. (Fig. 6). 

Body ob-conical, twice as long as 
broad, finely striate longitudinally ; 
widest at the frontal border beneath 
which itis constricted, tapering thence 

sp. 

_ to the rounded posterior extremity ; 
peristomal cilia abundant, curving 
outwardly, their length not exceeding 
one-half the greatest width of the 
body ; a series of fine, outwardly di- 
rected, hair-like sete projecting from 
the cuticular surface behind the peri- 
stome border, their length equaling 
one-half the length of the zooid; 
pharyngeal passage wide, ciliate, ex- 
tending to the centre of one lateral 
body margin; endoplasm colorless, 
transparent ; contractile vesicle single, 
spherical, posteriorly located. Length 
of body 74, inch. Habitat.—Pond 
water. 

This differs from S. gyrans, S$. K., 
from English waters, the previously 
only known species, chiefly in the 
shortness of the peristomal cilia and 
the length and presence of the fine 
sete springing from the anterior sur- 
face. Its movements are rapid and 
erratic. It has the habit of frequently 
darting backward for a short dis- 
tance, at the same time contracting 
the frontal portion and _ partially 
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closing the peristome field, the adoral 
cilia being thrown inwards, some of 
them arching above the oral region, 
the frontal sete then being almost 
parallel and directed forwards. 

Scyphidia constricta, sp. nov. 

(Fig. 7). 
Body elongate, gibbous, about 

three times as long as broad, con- 

stricted beneath the even, 
peristome border; widest near the 
centre, tapering posteriorly to the 
shortintermedium of attachment ; sur- 
face finely striate transversely ; ciliary 
disc small, slightly elevated; con- 
tractile vesicle single, spherical, 

| 

_ tremity ; 

ventral sete in two closely approxi- 
mated median lines, beginning im- 
mediately behind the frontal styles 
and continued through the caudal ex- 

marginal sete projecting, 
_ largest and most numerous posterior- 
ly ; contractile vesicle single, spheri- 

cal, on the left-hand side near the 

everted | 

placed near the termination of the | 
vestibulum ; contracted body ovate, 
curved, strongly and transversely pli- 
cate on the concave side, the anterior 
border protruding as a conspicuous 
snout-like projection; parenchyma 
transparent, granular. Length of 
body ;4, inch. Habitat.—Pond 
water; on /Vazs, often attached in 
pairs or in clusters of three or four. 

In contour this-resembles S. zzc/z- 
mans (D’Udek), S. K., but it is 
readily recognized as a distinct form 
by the conspicuous anterior construc- 
tion, the more posterior position of 
the pulsating vacuole, and by the 
transversely striated cuticular surface. 
When contracted, although the two 
still resemble each other, they may 
be diagnosed by the presence, with 
S. constricta, of the prominent snout- 
like projection of the frontal border. 

Uroleptus limnetis, sp.nov. (Fig. 
8). 

Body elongate, sub-fusiform, five 
times as long as broad, widest cen- 
trally, tapering posteriorly to a tail- 
like prolongation forming about one- 
fifth the length of the entire body ; 
constricted anteriorly into a neck-like 
portion, less in diameter than that of 
the body-centre, and about one-fourth | 
the entire body in length; frontal 
border expanded, rounded, the lip 
conspicuous, crescentic; peristome 
field extending to the base of the 
neck-like constriction, the right-hand 
margin ciliate; frontal styles three ; 

apical extremity of the peristome field ; 
nucleus double, ovate; immotile dor- 
sal setee long and numerous. Length 
of body ;4, inch. Habitat.—Pond 
water, with Lemna; marsh water, 
with Sphagnum. 

In its extended form this resembles 
the contracted condition of Urolep- 
tus longicaudatus, Stokes, but, aside 
from the absence of the prolonged 
caudal extremity of the latter, differs 
in the absence also of the undulating 
peristomal membrane. The anal 
aperture was not observed. It, how- 
ever, probably opens on the dorsal 
surface, as is so frequently the case 
in members of the Hypotricha. 

Stylonychia putrina, sp. 

(Fig. 9). : 
Body elongate elliptical, less than 

three times as long as broad; the 
frontal extremity slightly widest, the 
posterior border evenly rounded or 
truncate; lateral margins flattened, 
almost parallel, or the left-hand bor- 
der somewhat concave; peristome 
field extending to near the centre of 
the ventral surface, the right-hand 
border ciliate and bearing an undu- 
lating membrane; marginal sete 
large, projecting posteriorly only; 
four of the five anal styles extending 
beyond the posterior border; caudal 

sete short, arising from the dorsal 
surface ; nucleus double, ovate; con- 
tractile vesicle single, on the left-hand 
side; immotile hispid sete short, ar- 
ranged in four longitudinal lines on 
the dorsum; endoplasm often filled 
with dark granules. Length of body 
qi; to x4, inch. Habitat.—A stale 
vegetable infusion. Movements rapid 
and erratic. 

This is readily distinguishable from 
other species by the shape of the 
body, the elongated, subelliptical 

nov. 
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contour being thus far characteristic. 

The truncated posterior extremity is 
apparent only in the largest and pre- 

sumably the oldest individuals, and 
not always with even them. Repro- 
duction is by transverse fission and by 
encystment with subsequent binary 
fission, the external cyst wall being | 
smooth. 

IO). 
Body elongate, obovate, more than 

twice as long as broad, tapering and 
obtusely pointed, sometimes evenly 

.rounded or obliquely truncate, pos- 

teriorly ; frontal border prominent, 
obliquely crescentic ; lateral margins 
often flattened and parallel; mar- 
ginal sete large, scarcely interrupted 
posteriorly, those on the left-hand 
side remote from the body-margin 
and projecting only at the posterior 
extremity; distal extremities of all 
the anal styles extending beyond the 
body-margin ; caudal sete stout, not 
widely separated, rising from the 
posterior margin of the body; peri- 
stome field extending to the centre of 
the ventral surface, the right-hand 
border nearly straight, ciliate and 
bearing an undulating membrane; ° 
contractile vesicle single, spherical, 

near the termination of the peri- 
stome, on the left-hand side; nucleus 
double, ovate ; dorsal surface bearing 
one or more longitudinal rows of 
short, immotile, hispid sete ; frontal 
and anal styles often fimbriate. 
Length of body 34, inch. Habitat. 
-——Shallow ponds in early spring. 

This is the smallest member of the 
genus yet observed, and its charac- 
ters are so obviously different from 
those of previously recorded species 
that it is easily recognizable. Two 
specially noteworthy features are that 
all the anal styles project beyond the 
body, and that the caudal sete spring 
directly from the edge of the posterior 
border, and not, as in S. mytzlus 
Ehr., S. xotophora, and S. putrina, 
from the dorsal surface. 

The infusorian is voracious, de- 
vouring the numerous flagellate or- 

ganisms so abundant in the shallow 
pools in early spring, until the body 

becomes not only colored by them, 
but gorged and often distorted by the 
internal pressure. It was this re- 
markable appetite that suggested the 
specific name. 

Acineta fluviatilis, sp.nov. (Fig. 
eT). 

Stylonychia vorax, sp.nov. (Fig. Lorica sub-triangular, compressed, 
transparent, thin and delicate ; about 
one and one-third times as long as 
broad, widest at the distal border, 
somewhat constricted anteriorly, 
thence tapering posteriorly to the 
pedicel ; lateral borders flattened, the 
lorica thus presenting a quadrangular 
outline in horizontal optical section ; 
frontal margins united anteriorly ex- 
cept at the two ovate antero-lateral 
apertures for the passage of the ten- 
tacles; pedicel short, not exceeding 
one-third the length of the lorica, 
usually slightly widened at the distal 
extremity ; enclosed zooid generally 
entirely filling the cavity of the lorica, 
to which it is attached at the posterior 
extremity and apparently by the en- 
tire lateral surface ; endoplasm granu- 
lar; tentacles distinctly capitate, in 
two antero-lateral fascicles ; contrac- 
tile vesicle single, spherical, anterior- 
ly situated ; nucleus ovate or broadly 
subspherical, conspicuous, subcen- 
trally located. Length of lorica 
ghz to ety inch. Habitat.—On Vai- 
lisneria spiralis from a tide-water 
creek. 

This may be regarded as the con- 
necting link between the marine 
Acineta tuberosa, Ehr., and the 
fresh water A. lemnarum Stein, both 
of which it resembles in the form of 
the lorica. Its systematic position is 
evidently between these _ species. 
From A. ¢uberosa it conspicuously 
differs in the short pedicel, the ap- 
parent adhesion of the entire body to 
the internal walls of the lorica, ex- 
cept at the anterior or distal border, 
and by its fresh-water habitat. The - 
irregularly quadrilateral outline of 
the lorice in horizontal optical sec- 
tion are similar, as well as the habit; 

/ 
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possessed by both, of withdrawing | 
the entire fascicle of tentacles at one | 

time. In A. ¢uderosa, however, the 
tentacles do not possess the external | 
spiral ridge-like film often visible in | 
A. fluviatilis. The latter may very 
justly be considered the fresh-water 
representative of the marine type. 
From A. l/emnarum it is recogniza- 

quently becomes visible leading from 
the vacuole to the distal border of the 
zooid. 

(Fig. Acineta lappacea, sp. nov. 
12). 

Lorica hyaline, subspherical, the 
_ borders projecting outwardly in nu- 

ble chiefly by the short pedicel, the | 
' oftem flexuous, two to three times as posterior ‘adhesion to the lorica, and 

especially by the presence of but a_ 
single contractile vesicle. 

The lorica walls are often seen to 
be variously indented, bent and folded, 

/ merous, conspicuous, irregularly dis- 
tributed tubuli through which issue 
the fine tentacles; pedicel slender, 

long as the lorica; enclosed body 
sub-globose, not attached to the lorica 
posteriorly ; nucleus small, spherical, 

' subcentral; contractile vesicles seve- 
the entire lorica being often reversed , 
or inclined either by contact with 

Rotiferz or other comparatively large 
denizens of its habitat, or by the ne- | 
cessary manipulations.of the observer. 
Occasionally a portion of the soft 
body exudes through the apertures 
at the antero-lateral angles, thus lift- 
ing the extended tentacles for some | 

distance beyond the walls ; in a single 
instance a fascicle was entirely with- 
drawn and an irregular, curved pro- 
cess of sarcode was extruded from 
the tentacular orifice until its length 
equalled that of the entire infusorian, 
its shape and position slowly chang- | 
ing, a few minute vesicles appearing | 
in it, but until I was compelled to | 
leave the microscope no further altera- 
tions took place. The next morning 
the extruded part had been partially 
withdrawn, but the creature was 
weakened by prolonged confinement 
and the tentacles were not protruded. 
The act may have been induced by | 
the discomforts of extended imprison- 
ment and the consequent diminution | 

| parent, continuous, traversed longi- of the oxygen supply. 
The spiral film external to the 

tentacles is not always present. It 
is most frequently developed during | 
the withdrawal or partial extension 
of the tentacle, when it is thrown 
into irregular, closely approximated 
ridges, the full extension of the organ 
elongating the spirals until they be- 
come merged into its substance. 

At the systole of the contractile 
vesicle a narrow channel very fre- 

ral, small, pratiercs. Diameter of 
the lorica 73/55 to zy'5y inch ; of the en- 
closed zooid =j)55 inch; length of 
pedicel +4, to al inch. Habitat.— 
Pond water; on rootlets of Lemna 
and on Ftzccza fluctans. 

This approaches more nearly to 
A. stellata, S. K. than to any other 
member of the genus, differing from 
it in the greatly increased length of 
the pedicel, and in the multiple con- 
tractile vesicles. The tentacles are 
very fine, but exhibit conspicuous, 
irregular protoplasmic thickenings. 
Their length is often twice the diame- 
ter of the lorica. They vary in num- 
ber from fourteen to eighteen or 
more. They are apparently not 
capitate. 

Acineta alata, sp. nov. (Figs. 13 
and 14). 

Lorica irregularly ovate, widest 
centrally, the length not greatly ex- 

_ ceeding the breadth, tapering ante- 
riorly to the rounded or obtusely 
pointed border, and posteriorly to 
the pedicel, the walls thin, trans- 

tudinally by from five to eight pos- 
teriorly diverging, compressed, wing- 
like elevations, each pierced by about 
four ovate, equidistant, longitudinally 
arranged apertures for the passage 
of the fascicles; pedicel six to eight 
times as long as the lorica, straight 
or slightly curved, its hollow cavity 
continuous with that of the sheath ; 
enclosed zooid ovoid, somewhat 
changeable in shape, occupying the 
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anterior part of the cavity of the 
lorica, apparently not attached to the 
walls ; endoplasm granular ; tentacles 
fasciculate, all the distinctly capitate 
extremities usually placed on the 
same side of the fascicle, each of 
which consists of about six tentacles ; 
nucleus ovate, subcentral ; contractile 
vesicle single, spherical, posteriorly 
situated near the lateral border. 
Length of lorica, with pedicel, 5 
inch ; of the enclosed zooid 54, inch. 
Habitat.—Fresh water, on Cerato- 
phyllum. 
A single individual of this curious 

and beautiful acineta was first obser- | 

ved about three years ago; none have 
since been seen until recently, when 
they were obtained in some abun- 
dance. The projecting wing-like ad- 
ditions are very strongly flattened, 
the margins usually being undulate 
or irregularly crenate. It is difficult 
to rotate the lorica on its long axis 
so as to obtain a view of all the pro- 
jecting ale in succession, and to be 
certain of the exact number, the ob- 

server being forced to content him- 
self with an examination of the oppo- 
site surface through the entire thick- 
ness of the semi-transparent animal- 
cule. The usual number seems to be 
five; it varies, however. I have not 
succeeded in obtaining an end view ; 
figure 14, showing a horizontal optic 
section of the lorica, is therefore not 
only diagrammatic, but to a certain 
extent ideal. The tentacles rarely 
exhibit an external spiral film. 

) 
The Pseudocyclosis in Amoeba. 

BY G. C. WALLICH, M. D., 
Surgeon-Major Rew’d List, H. M. Indian Army. 

In the March (1885) number of 
your valuable journal, Dr. S. Lock- 
wood draws attention to the fallacy 
of the view still prevalent amongst 
naturalists in relation to the charac- 
teristic movements of granular and 
other particles within the body-sub- 
stance of Amada; and he furnishes 
the only rational explanation of the 
phenomena which is compatible with 
the readily observable facts of the 
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case. The title of Dr. Lockwood’s 
_ brief but highly interesting paper, 
coupled with the arguments he brings 

| forward, at once establishes his rejec- 

tion of the idea that the movements 
of the particles referred to are indica- 

| tive of the existence of a special cir- 
culatory function in the protoplasmic 
structure of this organism. 

Having published, in Zhe Annals 
and Magazine of Natural History ,* 

_ upwards of thirty years ago, a series 
of articles on the Amceban and Dif- 

| flugian Rhizopods, in the course of 
which the quasi-circulatory move- 

ment of particles in the body-substance 
| of Ameba was fully explained on pre- 
; cisely the same basis as that recently 
' advanced by Dr. Lockwood (the 
term pseudocyclosis having then been 
assigned by me to the phenomenon, 
as will be presently shown), I venture 
to hope you will give the present com- 
munication a place in your columns. 
I would, however, at once assure Dr. 

| Lockwood that I feel perfectly confi- 
| dent his conclusions on the subject 
have been arrived at quite independ- 
ently of mine; and that it is a 
source of great satisfaction to me to 
find my own views have been thus 
verified by so painstaking an ob- 
server. 

The following extracts from my 
papers, which could be multiplied 
were it necessary, will doubtless suf- 
fice to prove my statement :— 

‘ Another fact is deducible from the 
appearances presented by the sar- 
code-substance of the largest of these 
Ameéba. The rush of granules does 
not follow upon a previous contrac- 
tile effort exercised at the posterior 
portion. As the animal progresses, 
occasionally altering its course, there 
are periods during which perfect 
quiescence is maintained by the gran- 
ules; and the rush or flow of these 
seems to take place, as it were, to fill 
up the vacuum engendered by the 
sudden projection of a portion of the 
ectosarc in the shape of a pseudopo- 
dium. Hence it would appear that 

* London: Taylor & Francis, z 
/ 

ye 
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notion is dependent on the contractile 
power of the external sarcode-layer, 
and that the endosarc only passively 
participates in it. If this view be 
correct, it involves a very important | 
consideration ; for it proves that the | 
old German doctrine of a ‘‘ primary | 
contractile mucus” is essentially cor- 
rect, and that.the circulation is not 
dependent, even in part, on the alter- 
nate expansion and collapse of the | 
contractile vesicle. Further than this, 
it affords the strongest confirmation 
of the high degree of ‘‘ differentia- 
tion” existing between the endosarc 

‘The mysterious faculty, resident 
in the latter portion of the structure, 
of forming extempore orifices for the 
inception or extrusion of food-parti- 
cles, etc., may be witnessed in these 
specimens in a very singular manner, 
and one which, so far as J am aware, 
has not hitherto attracted attention. 
I allude to the projection of the ecto- 
sarc from some area of the general 
surface, in the form of a hemispheri- 
cal mass with.a broad base, only a 
very small portion of the original 
contour line seeming to give way at 
first, so as to admit of the passage of 
the endosarc and other granular con- 
tents into the newly projected part, 
but its entire floor appearing tg be 
gradually dissolved, as it were, and 
free communication between the main 
body and the new pseudopodial cavity 
not being established until the com- 
pletion of the process. Whilst this 
is progressing, the endosarc-granules 
seem to rush round a corner into the 
cavity, the corner itself gradually re- 
ceding, so to speak, and being ulti- 
mately altogether obliterated. From 
these facts it is obvious that the ecto- 
sarc and endosarc are not permanent 
portions of the protean structure, but 
are mutually convertible one into the 
other; and that it is an essential feat- 
ure of sarcode that, while the outer 
layer for the time being becomes, 
ipso facto, instantaneously differenti- 
ated into ectosarc, the same layer re- | 
verts to the condition of endosarc ' 
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under the circumstances just de- 
scribed.* In the latter part of the 
process—that is, the reversion to the 
condition of endosarc—the action is 
by no means so instantaneous as when 
the converse takes place. In the 
actinophryans, both processes are, 

| comparatively speaking, slow.’— 
(Further Observations on an unde- 
scribed Indigenous Ameeba (Ameéba 
Villosa, Wal.), by Surgeon-Major 
Wallich, M. D., Aznals and Mag. 
Nat. Hist., May, 1863.) 

‘The conversion of endosare into 
ectosarc I regard as analogous in 
character, if not actually identical, 
with coagulation; the effect being 
produced by the mere contact of 
sarcode with the medium in which 
the animal resides, whilst the con- 
verse process constitutes an inherent 
vital function of the animal proto- 
plasm. Should this view be admis- 
sible, we have presented to us a phe- 
nomena bearing, in a most important 
degree, on the general question of 
development, and one which, I ven- 
ture to afhrm, is far more largely en- 
gaged in the production of specific 
type, not only amongst the lower but 
also amongstthe higher orders of be- 
ing, than we have heretofore been in- 
clined to allow. T[allude to the recip- 
rocal action of physical and vital 
forces.” (On the Value of the Dis- 
tinctive Characters in Ameba. By 
the same author. <Aznals & Mag. 
Nat. Fist., Aug., 1863.) 

‘It is only necessary to watch a 
specimen of Amcedéa carefully to be- 
come convinced that the appearance 
of a returning as well as an advancing 
stream is illusory. The stream, it 
will be observed, is invariably in the 
direction of the preponderating pseu- 
dopodial projections. The particles 
simply flow along with the advancing 
rush of protoplasm. ‘There is no re- 
turn stream, but only the semblance 
of one engendered by one layer of 
particles remaining at rest while 

*The conclusion here arrived at and the facts on 
which it is based have very recently been published as 
new and original by Herr Griiber, (See Journ. Royal 
Micr. Soc., April, 1885, pp. 260-1.) 
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another is moving past them. In 
short, the effect is similar to that 
which would be produced were a 
transparent bladder or caoutchouc sac, 
containing granular bodies of greater 
specific gravity than the viscid fluid 
within which they were sustained, to 

be slowly rolled along a plain surface. 
In such a case it is obvious that only 
the granules on the upper or free as- | 

pect of the sac would be carried on- 
wards, and that, having arrived at 
the most advanced point, they would 
be deposited (by their own weight) 
and remain stationary in common 
with that portion of the sac on which 
they rested, until the rest of the mass 
should again have flowed over them, 
causing them now to appear at the 
posterior extremity, when they would 
once more be carried along as before. 
* * * The essential attributes of 
sarcode, namely extensibility and 
contractility, coupled with the poly- 
morphism evident in every example 
in which definite form is not partially 
maintained by the presence of a shell 
or test, necessarily involve the power 
of retracting as well as projecting 
these processes. Whereas the tenac- 
ity of the substance is not such thata 
pseudopodium once projected can be 
retracted toward the body in the same 
way that a piece of rope thrown for- 
wards from a given point can be 
hauled in again, inch by inch. In 
the broad pseuopodium of Amedéa, 
as also in the attenuated filaments of 
the Foraminifera, or the still more 
subtle filaments of Acaxthometra or 
Englypha, the process is the same, 
and is brought about by a reciprocal 
outward and inward flow of the sar- 
code substance; and thus the granu- 
lar particles are merely the passive 
exponents of a vital force which acts 
quite independently of them. For 
these reasons I would still regard the 
circulation of granules in the rhizo- 
pods as a pseudocyclosis, analogous, 
I grant, in appearance, but not in 
origin, to the cyclosis observable in 
certain vegetable cells, as, for ex- 
ample, in Zradescantia.’ (Further | 

Observations on the Distinctive Char- 
acters and Reproductive Phenomena 
of the Ameban Rhizopods. By the 
same author. Azzals and Mag. 
Nat. Hist., Nov., 1863.) 

‘It is deserving of special notice, 
moreover, that the facility with which 
coalescence takes place between the 
pseudopodia, and the adhesive faculty 
of the ectosarc, are such mutually 
dependent conditions as to be insepa- 
rable. In Lieberkuhnia, the Fora- 
minifera, and the Polycystina, these 
characters are at a maximum. In 
Ameba they are ata minimum, and 
consequently denote the closeness of 
the relation existing between the de- 
gree of differentiation, as thus mani- 
fested, and the presence or absence 
of a true nucleus and contractile 
vesicle. The higher the degree of 
differentiation, or, in other words, 
the higher the grade of the organism, 
the more completely does Amedaszs* 
take place in it. In Amada, which 
occupies the highest position amongst 
the true rhizopods, the distinction 
between the external and internal 
portions of the sarcode-substance is 
at a maximum, and hence there exists 
an opposite condition to that present 
amongst the Herpnemata (the lowest 
order of rhizopods in my classifica- 
tion), and we meet with the smallest 
amount of inclination to coalescence, 
and the least degree of adhesive vis- 
cidity in the ectosarc. Lastly, and 
equally worthy of note, is the fact that 
the lower the degree of differentiation 
of the sarcode-substance, the more 
distinctly is the pseudocyclosis of 
granules observable, and the more 
completely does it approach, and even 
involve, the immediate surface of the 
pseudopodia ; being dependent as al- 
ready shown, not in an inherent fac- 
ulty of the protoplasm to circulate, 
but on the inherent contractile power 
of sarcode, by means of which a con- 

* Vhe term applied by me to denote the reciprocal 
convertibility ot endosarc and ectosarc. As stated 
in another paper, it is singular that the word ‘Amore,’ 
from which the generic name Asmaéa is derived, sig- 
nifies reciprocity or return, and yet that the true sig- 
nificance of the phenomena should not have been 
recognized, 

1 
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stant interchange takes place between 
the interior mass and the external 
layer, and an equable distribution 
of nutritive material is secured in 

the bodies of the most rudimentary 
and testaceous ty pes. When it is 
borne in mind that in none of the 
families of rhizopods is the circula- 

tion uninterrupted, and that it not 

only continually varies in rate, but 
frequently ceases altogether for a 
time, it will, I think, “ allowed that 
any analogy between the phenomena 
and a special circulatory force is al- 

together discountenanced.’ (Further 
Observ ations on the Distinctive Char- 
acters, Habits, and Reproductive 
Phenomena of the Amcoeban Rhizo- 
pods.’ By the same author. Annals 
and Mag. Nat. Hist., Dec., 1863.) 

Lastly, the results already referred 
to ‘could not take place if the two 
phenomena, namely, the vital contrac- 
tility of the proloplasm itself and the 

circulating force by means of which 
the granules are impelled, acted inde- 

pendently one of the other. Did they 
act independently, any cessation or 
alteration in the one would not ne- 
cessarily involve a cessation or altera- 
tion in the other, but the circulation 
of the granules would continue un- 
checked even when the protoplasmic 
mass had attained a state of perfect 
rest. And, notably, when the direc- 
tion in which the protoplasmic mass 

had for a time been moving became 
suddenly reversed, the direction of 
the granular movement would remain 

unaltered, at least for a period, were 
the force producing it an independent 
one. But the direction which the 

granules continue to take under these 
circumstances almost immediately 
becomes reversed likewise, proving 
thereby that it simply follows the di- 
rection which has been imparted to 
it by the protoplasm. It only remains 
to be stated that these results are ob- 
servable whenever a fresh pseudopo- 
dium is projected ; every modification 
in the direction taken by the current 
of granules being distinctly referable 
to some corresponding change in the 

| form assumed by the protoplasmic 
body generally.’ (On the Rhizopods 
as embodying the Primordial Type 
of Animal Life. By thesame author. 
Monthly Microscopical Fournal, 
April, 1869.) 

Lonvon, August 12th, 1885. 
: 

The Actinic and Visual Focus in 
Photo-Micrography with High 

Powers.* 
BY fACOB D; COX, LL. D.PFOR. MiSs: 

We find it commonly said that 
whilst the difference between the vis- 
ual and the actinic focus is consider- 
able when making photo-micrographs 
with low powers, it is not appreciable 
when using high powers. My expe- 
rience does not accord with this 
statement, and some notes upon my 
own experiments may have interest 
to others. 

If the statement had been that a 
sharp picture may be taken when the 
object is exactly in focus with a high 
power, I should not take exception to 
it, and I incline to think that this is 
what has been meant. But a sharp 
picture may be either a positive or a 
negative of the visual image seen in 
the microscope, and in my own work 
so many examples have turned out to 
be positives when I expected them to 
be negatives, that I have been led to 
make an investigation of the subject, 
in which the evidence tends strongly 
to show that with our best high pow- 
er lenses the image fixed upon the 
sensitized plate is a positive instead 
of being a negative, and consequently 
the paper prints from this are nega- 
tives and not positives. 

It would be very easy to overlook 
this difference in a_large class of 
micro-photographs, because, in an 
alternation of dark and light lines, or 
dark and light spaces, it often matters 
little which of a pair is light or dark ; 
the picture may be equally clear and 
satisfactory either way. In the case 
of a large majority of the microscopic 
objects photographed, either the posi- 

* Read before the American Microscopical Society. 
Revised by the Author. 
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tive or negative image would be good | 
enough for the purpose intended: so 
good that a close examination of the 

point I am now suggesting would 
hardly occur to one. This, in fact, 
was my own experience 
efforts to get a good picture of the 
broken edge of fragments of the finer 

print from the supposed negative 
which I had taken. As, in dealing 
with minute areole this often amount- 
ed to showing a projection where I 
had seen an apparent depression, and 
vice versa, it became in eflect a 
failure to photograph what I had 
seen, and challenged my best efforts 
to overcome the difficulty. If the 

_ illumination of such transparent ob- 
jects as diatoms were always by a 
perfectly central beam of parallel rays 
of light, there would be no practical 
difference whether they showed light 
upon a dark ground, or the reverse. 
But we rarely get such exactly cen- 
tral illumination, even after our best 
efforts to do so. For example, plate 
No. 23 of my broken shell series was 
thus taken with light intended to be 
strictly central, a diaphragm being 
behind the achromatic condenser. 
which had a small circular hole in it, 
limiting the illuminating rays to the 
small central portion of the condenser, 
Yet in one position the central areole 
of the Coscznodiscus which it repre- 
sents, appear as deep cups, whilst, if 
it be turned around so as to change 
places of top and bottom, they appear 
as projecting bosses. 

No. 51 of the same series was the 
first in which I distinctly marked in 
my note-book the fact that the dots in 
that diatom, MJastoglota angulata, 
appeared dark in the instrument, but 
light in the photograph print. The 
difference of effect was least impor- 
tant in shells which are an even, 
smooth film of comparatively little 
thickness, and greatest in those in 
which the diatom seems to have 
strongly marked bars separating the 

| Society. 

lines of areole, as in Pleurosigma 
Balticum. 

In a number of cases in which the 

| plates were originally taken with a 
sharp focus upon the view of the 

until, in | shell which I desired, I have taken 
| transparencies from them by contact, 
_ and using these last as negatives from 

diatoms, my attention was arrested | 
by the fact that the appearances seen | 
by the eye were often reversed in the | 

which to print the paper prints, 
I have found that these last are, ac- 
cording to my notes, what the former 
should have been if there were no 
difference between the visual and the 
actinic focus. A few of these have 
been prepared for exhibition to the 

The prints taken from the 
second plates are marked ‘ positives’ 
of the originals, and are in fact the 
true representation of the object as I 
saw it when taking the original photo- 
graph. They are, No. 66, WMavicula 
sertans, Kutz., taken with a Spencer 
zl; objective, balsam angle 125°, with 
No. 118 as the positive from it. 

No. 60, Pleurosigma Formosum, 
W.Sm., taken with a Spencer 75 
objective, balsam angle 108°, with 
No. 122 as the positive from it. 

No. 83, Pleurosigma Formosum, 
W. Sm., taken with a Whales 1, ob- 
jective, balsam angle 82°, with No. 
11g as the positive from it. 

No. 110, Pleurostgma Balticum, 
W.Sm., taken with a Zeiss ;¢ ob- 
jective, balsam angle 116°, with No. 
113 as the positive from it. 

The objectives are all of. the first 
class, and it is safe to assume that 
what holds true with them will be 
found true with any of our best 
glasses. 

In taking the original photographs, 
I used a plain plate of glass instead of 
the usual ground glass screen in the 
camera, and focussed by the aid of a 
Dorlot focussing glass. 

The examples to which I have refer- 
red would seem to warrant the conclu- 
sion that in using high-power objec- 
tives the difference between the visual 
and the actinic focus is the equivalent 
of that between a positive and negative 
image of the object, when the details 
have passed a certain limit in fine-- 
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ness. But some experiments, made | 
for the purpose of finding how far the 
tube of the microscope must be 
moved to secure the proper actinic 
focus upon the sensitive plate, have | 
had such unsatisfactory results as 
make me unwilling to venture any | 
positive conclusion, but content my- 
self with stating the facts above given, | 
until further investigations which I 
am making shall be completed. 

In the course of the experiments | 
referred to, I noticed that the image 
taken on the plate was apparently of | 
a lower plane in the object than the 
visual one which I was seeking to get. 
This was shown in the diatoms with 
a convex surface, by the sharper 
image, in the print or plate, of areole 
nearer the margin of the object than 
those upon which I had focussed. It 
showed also that the difference seem- 
ed to be thé same in kind as in the 
use of low power objectives, with 
which it is necessary to raise (with- 
draw) the tube after getting a sharp 
visual image of the object. Acting 
upon this, I tried in several instances 
the gradual raising of the tube, taking 
pictures at slightly varying departur es 
from the v isual focus, until the i image 
was quite spoiled and blurred to the 
eye. I made some series of as many 
as five or six plates, thus progressive- 
ly varying, but without satisfactorily 
establishing any point (different from 
the visual focus) at which the object- 
ive should be placed to secure in the 
photographic image the true char- 
acters of the visual one. I was sur- 
prised to find at what a distance from 
the visual focus a sharp image could 
be taken, but it was not the image for 
which I was in search. Examples 
of this sort are among the prints 
which I will exhibit to the Society. 

I design to add to my experiments 
on the subject, the examination of the 
effect of changing the focus of the 
focussing glass to correspond with 
the difference between the visual 
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| the results. 

image of a diatom showing light dots 
or areole and that which shows dark 
ones. Everybody has noticed that a 
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slight “change of focus with a high 
power produces this change of ap- 
pearance, and if the focussing glass 
were adjusted for the image which is 
complementary to the one desired 
and then the focussing done in the 
usual way, the result might be that 

sought. It has at least 
seemed worth the experiment, but a 

| press of other work has prevented my 
making a satisfactory test of it before 
the time of our meeting. 

fo) 

American Society of Microscopists. 

On the second day the proceedings 
were opened by some remarks by Dr. 
Detmers on the poisonous dried beef 
which caused violent sickness in 
Momence, Ill., some time ago. Dr. 
Detmers found abundance of bacteria 
in the specimen he examined. 

Dr. Thomas Taylor demonstrated 
his methods of distinguishing fats 
with the microscope. This subject 
attracted considerable attention and 
a committee was appointed to ex- 
amine the processes and report upon 

The committee was first 
composed of Dr. Fell, Dr. Detmers 
and Mr. Vorce, but Dr. Curtis and 
Mr. Atwood were afterwards added. 
The work done by the committee be- 
fore separating indicates that Dr. 
Taylor’s methods are reliable. The 
members of the committee are indi- 
vidually at work on the subject. The 
method of observation was described 
in these columns last month. 

Mr. J. Kruttschnitt presented a 
paper entitled ‘ Pollen Tubes Again.’ 
This was followed by a contribution 
by Dr. Lester Curtis describing the 
method of cultivating micro-organ- 
isms. Dr. Curtis’ method is to take 
a good potato, clean and boil it, be- 
ing careful to get a potato that is not 
mealy. The potato is then immersed 
‘in a solution of corrosive sublimate. 
A scalpel is heated to a red heat and 
laid edge upward, as the bacteria 
which continually float in the air are 
less liable to attach themselves to the 
sharp edge than to the side or back 
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of the knife. The potato is carefully 
cut and the matter containing the 
germs spread over the cut surfaces. 

Then the potato, which must be care- 
fully handled by a hand immersed in 
corrosive sublimate mixture, is placed 

on a blotter under a glass dish. 

allowed to come in contact with 
nothing else until the operation is 
finished. Bacteria thus carefully 
planted will grow amazingly. 

Professor H. L. Smith then spoke 
on ‘Some Formule for Highly Re- 

_fracting Media for Mounting,’* and 
described a simple instrument for 
testing homogeneous immersion flu- 

ids. (See page 181.) 
Dr. L. M. Eastman then read a 

paper on ‘ Fatty Infiltration of the 
Liver,’ which was discussed. 
A paper by Professor W. A. Rog- 

ers, ‘ The Measurements of Eight 
Rowland’s Gratings at 62° Fahr.’ was 
read by title. Prof. Burrill presented 
a paper on ‘ Uredinez of Illinois.’ 
A paper by Mr. Gundlach, ‘Im- 

mersion Objectives,’ was read by Mr. 
H. A. Turner, and Professor Kelli- 
cott read by title a paper on ‘Some 
Fresh-Water Infusoria, with Descrip- 
tions of a Few Species Regarded as 
New.’ 

On the third day Professor S. H. 
Gage made some remarks on the 
blood-corpuscles of Vecturas, which 
led to some’ discussion. ‘Two pa- 
pers by Dr. M. L. Holbrook, ‘ First 
Development of Muscle in Embryos of 
Chicken and Man,’ and ‘Studies on 
the Development of Cartilage in the 
Embryos of Chicken and Man,’ were 
read by title. Dr. A.H. Tuttle spoke 
briefly on tumors in the mammary 
gland of the lower animals. Mr. Dut- 
ton, of Chicago, made a short speech 
in regard to the need of a publication 

devoted to microscopic subjects, and 
offered the following resolution :— 

Resolved, That a committee be ap- 
pointed by the chair to report upon 
the advisability of publishing a quar- 
terly microscopic journal, to be pub- 

* See this Journal, current volume, pege 161. 

The | 

hand that touches the potato must be | 

| 
| 

| 
| lished by the American Society of 
Microscopists. 

The idea involved in this resolution 
did not seem to be regarded favorably 
by many of the members, and it was 
lost, although the vote was close. 
A committee was appointed whose 

duty it was to select names for officers 
of the society for the ensuing year 
and report to a subsequent meeting. 

The afternoon was taken up with 
the working session at Le Grande 
Rink. Perhaps we can do no better 
than to quote directly from the Plazx 
Dealer the account of this meeting, 
which, although not strictly such as 
‘our special correspondent’ would 
write, is sufficiently suggestive of 
what was to be seen :— 

‘It is not the purpose of this article 
to treat of the exhibits for the benefit 
of microscopists alone but to publish 
matters of interest to the laity as well. 
At one table were some wonderful 
micrometers. Rulings away up be- 
yond the 150,oooth of an inch were 
shown. One man, Professor Rogers 
of Cambridge, has won a wide repu- 
tation for the accuracy of his rulings 
of standards of fine measure. Dr. 
Fell, of Buflalo, showeda platino-irid- 
ium plate that had been ruled and 
adopted as the standard of micro- 
scopic measurement. The unit of 
measure is the millimetre, which on 
the plate is divided and subdivided 
until a powerful microscope is re- 
quired to see the delicate lines. This 
plate, which looks so valueless to the 
uninitiated, is so highly prized that 
it is allowed to go out of the hands 
of Dr. Fell, who is treasurer of the 
American Society, only upon a reso- 
lution of the society. It is proposed 
to secure copies of the delicate meas- 
ure in the future as soon as possible. 
There are not five men in the world 
who could prepare even an approxi- 
mate duplicate, the making of which 
requires the most delicate machinery 
and carefully prepared metals. An 
extremely cold or hot day would 
make a vast difference with a standard 
not prepared with the utmost care. 

ee eee ne 
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‘ At another table a delicate appara- 
tus was cutting a tumor into slices 
so thin that sharp eyes were required 
to see them. The keenest razor is a 
dull and clumsy edge compared with 
the blade of the delicate knife that | 
was slicing the tumor, producing 
specimens to be mounted. 

‘A gentleman from Newark, O., 
had at one of the tables an apparatus 
for freezing specimens in order that 
they may be the more readily sliced. 
He froze a kidney firm as a rock be- 
fore the eyes of the visitors. Then 
he took the lower jaw of a mole and 
ground it down, teeth, flesh, and all, 
several degrees thinner than the most 
delicate tissue paper. Not a tooth 
fell out of place in the operation. 

‘Professor Walmsley, of Philadel- 
pnia, well known to all microscopists, 
exhibited an apparatus for taking the 
photograph of anything, from a dia- 
tom toa bug. A little insect smaller 
than the period at the end of the pre- 
ceding sentence loomed up when 
photographed larger than the top of 
a frying-pan. 

‘Nearly all the instruments were 
illuminated with little brass lamps, 
but some of the exhibitors were 
shown specimens by the light of elec- 
tricity. 

‘Dr. James, of St. Louis, with a 
simple device, was mounting speci- 
mens rapidly.’ 

Dr. A. Y. Moore showed A. Jel- 
luctda resolved by a Gundlach half- 
inch objective with an auxiliary lens 
attached in front (as first done by 
Mr. Wenham), which converted the 
objective into an immersion with a 
power midway between a 4- and a 4- 
inch. Mr. Spencer was present with 
a new ;/;-inch of his own make, and 
the resolution was tested by that, and 
decided to be true, the lines being 96 
to o.oo1 of an inch. A _ photo- 
graph of this valve is to be made for 
the purpose of accurately counting 
the striz. - 

The exhibit of photo-micrographs 
by Mr. Vorce was one of the finest 
and largest ever seen. There were 

about 350 prints from fourteen differ- 
ent workers. 
Among other interesting demon- 

strations at the working session may 
be mentioned the following :— 

The use of the micro-spectro- 
scope and its application to original 
research, by Lee H. Smith. 

The use of the polariscope in orig- 
inal research, by J. D. Hyatt. 

Photography and its applications 
as anaid toresearch. Photo-microg- 
raphy by lamplight, by William H. 
Walmsley. Gelatino-bromide  en- 
largement by lamplight, and photo- 
micrography by sunlight, by Robert 
Dayton. 

Micrometry. Expositions of meth- 
ods, by George E. Fell, M. D. 

Staining tissues in mass, simple 
and compound stainings, by A. H. 
Tuttle. 

Staining sections, simple and com- 
pound stainings, animal sections, by 
L. M. Eastman. 

Practical demonstration of the re- 
lation of aperture to power in micro- 
scope objectives, by Allen Y. Moore. 

Special methods of cell making, 
cémicatime, etc., by Rev. To) 
Brownell. 

The preparation and application 
of cements, formulas, etc., by Frank 
L. James. 

In the evening the soirée was held, 
which is thus described by the Plazz 
Dealer :—‘ It was a unique entertain- 
ment and attracted over fifteen hun- 
dred persons, including ladies and 
gentlemen of prominence. A more 
satisfactory place for holding the 
soirée could not have been selected. 
The success of preparing the affair 
largely depended on the exertions of 
the following soirée committee :— 
Chairman, C. M. Vorce; R. Dayton, 
M., D.; F. O. Nodine, M. D.; A. 
Y. Moore, M.D.; J. R. Owens, M. 
D.; M. Rodgers; John Sawyer. 

‘As usual at such gatherings cer- 
tain tables were centres of intense in- 
terest. The crowds around these tables 
were so great that it was with difh- | 
culty that one could get near them. | 
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‘H. E. Summers, of Ithaca, N. Y., 
has a curious looking animal lying 
under a rag with its ills in range ot 
the microscope. Ele kept it still, and 

one could see through the glass the 

wonderful sight of fine Blood swiftly 
circulating. Tt ie animal was a hid- 

eous looking affair, sometimes called 
by the wicked name of ‘‘hell bender.’ 
Next to it was a micr oscope showing 

the circulation of the green matter in 

a peculiar growth. 

from the Detroit river in w hich the 

. circulation can be plainly seen. 
‘Mr. Reynolds had a most impor- 

tant exhibit. Few persons have 

an adequate idea of what lively stuff) 
Reynolds ob- 

tained a specimen from the paste bar- | 

printers’ paste is. Mr. 

rel of the Detrozt Post and Tribune. 
Having looked at the wriggling 
worms that made the mass literally 

alive one could understand why it is 

that newspaper paste so seldom 
sticks. The insects literally;walk off 
with the pasted clipping on their 

backs. \ 
‘Mr. G. W. Stockley, of the Brush 

Electric Company, had an attractive 
table. Heisa temperance man, and 
that too in the face of the fact that 
Lake Erie water that people in this 
city have to drink is liable to contain 

specimens of the Rotifer vulgaris, 

which he exhibited. 
‘Dr. Thomas Taylor, of Washing- 

ton, showed samples of butter. The 
mieroscope reveals the peculiar cross 

that the doctor says characterizes the 
fat. He declares that it is a St. An- 
drew’s cross, a trade-mark as it were 
from nature to distinguish it from 
adulterated compounds that never 
show the cross. Specimens of pure 
lard were also shown and also of but- 
terine, which, under the glass, looks 
as little like butter as ink resembles 

limpid water.’ 
The program of the exhibition is 

too long to reproduce here. Looking 
over it we find many familiar names 
among the exhibitors, and many ob- 
jects not often seen at exhibitions. 

R. N. Reynolds, | 

of Detroit, shows S specimens of er ass | 

There are one hundred and fifty-nine 

objects on the list. 
On Friday morning, the last day of 

the meeting, the officers for next 
year were nominated and elected. 
They are as follows :—President, 

T. J. Burrifl, of Champaign, Ill. ; 
vice-presidents, Dr. F. S. New- 
comer, of Indianapolis, and W. J. 
Lewis, of Hartford; executive com- 
mittee, Dr. L. F.) James} "ores 
Louis, John Kruttschnitt, of New 
Orleans. and E. H. Griffith, of Fair- 
port, N. Y. The secretary was in- 
structed to cast the ballot of the so- 
ciety for these gentlemen. 

A resolution was adopted thanking 
Professor C. M. Vorce, of this city, 

for his efforts in behalf of the society. 
Judge J. D. Cox then made the fol- 
lowing remarks :— 

‘Mr. Chairman, the custom of giy- 
ing our retiring officers a vote of 
thanks is a good one, but there is 
some danger that it may become too 
formal. Our president, whose neces- 
sary absence this morning we regret, 
has not only discharged his official 
duties with ability, courtesy, and dig- 
nity, but I know I speak the feeling 
of the whole society when I say that 
it has been a constant delight to us to 
have him in our midst, and that we 
have constantly followed him with 

our warm aflection as well as our 
heartfelt respect. We all earnestly 
hope he may many years be spared to 
lead us in everything which pertains 
to microscopy, and to raise the charac- 
ter of our deliberations by the wis- 
dom and sweetness of his influence. 
In this spirit I move that the most 
hearty thanks of this society be tender- 
ed Professor Hamilton L. Smith for 
the manner in which has discharged 
the duties of the presidency during 
the past year.’ 

Dr. Lucien Howe, of Buffalo, read 
an interesting paper on the imperfec- 
tion of the eye and test objects. This 
paper was discussed by Dr. New- 
comer, who said that no two persons’ 
eyes are the same; that we ought to 
consider astigmatism. ; 
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James E. Whitney’s paper on 
‘Rapid Section Cutting’ was read 
by title only. Dr. Manton’s paper 
on preparing chicken embryos for 
the microscope was listened to with 
much attention. Mr. Hudson recom- 
mended the incubator as_ preferable 
and more regular than the hen. 

Judge Cox’s paper on ‘Some Dia- 
tom Hoops’ was carefully described 
and illustrated on the black-board. 

The society received a communi- 
cation urgently requesting that the 
meeting honk year be held at Chau- 
tauqua. It was referred to the execu- 
tive committee. 

Dr. Detmers, in speaking of the 
value of such gatherings of micro- 
scopists } peited to the importance of 

reliable microscopical evidence and 
cited an interesting case recently on 
trial in Illinois Rete a murder was 
committed in an old ice-house. The 
murdered man was found lying ona 
pile of pine sawdust. A man was 
arrested for the murder upon whose 
boots and pantaloons small particles 
of sawdust were found clinging. He 
claimed that he had not been near the 
ice-house where the murder was com- 
mitted, but had been sleeping in an- 
gather ice-house several yards away. 

It was conclusively shown that all the 
sawdust in the house where he claim- 
ed to have been was from hard wood. 
There was no hard wood sawdust in 
the house where the murder was com- 
mitted. Particles of sawdust from 
the prisoner’s boots and clothes were 
placed under the microscope by an 
expert. who conclusively proved that 
it was pine sawdust, exactly like that 
found at the scene of the murder. 
The microscopist’s evidence led to the 
conviction of the prisoner. 

The closing session was devoted to 
the reading of a few papers. H. E. 
Summers presented a paper on a new 
method of making a cabinet. C. 
M. Vorce, of Cleveland, read a paper 
on a combined focussing and safety 
stage for micrometry with high pow- 
ers, and James H. Logan, of Pitts- 
burg, on a new life slide. Professor 
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Burrill talked about a new helio- 
stat. 

Treasurer Fell announced that the 

Royal Microscopical Society had 
given five guineas toward the Tolles 
and Spencer fund. It is proposed to 
build up an endowment, the pro- 

ceeds of which shall be used in the 
way of prizes toward encouraging 
original research in microscopy. 
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PostaL CLus Boxres.—The boxes 
were started on their circuits from 
Troy on the 15th of last month. The 
plan of operations is the same as last 
year. Members should remember 
that new boxes to be filled will be 
sent out, probably in January, and 
they should be prepared to fill them 
with good specimens. 

Box F contains the following speci- 
mens :— 

1. Garden pea. W. C. Gorman. 
A vertical section of the germ, show- 
ing radicle and plumule, and cells 
stored with starch. 

2. Sea mat, Caxda sp. Miss Grace 
E. Edwards. 

3. Group of diatoms, Arachnoid- 
tscus ornatus. F. J. Seidensticker. 

4. Gypsum crystals. C.M. Bur- 
gess. From copper queen mine, 
Arizona, supposed to be colored by 
-copper. 

5. Finger of monkey. Prof. Arthur 
B. Morrill. 

6. Young horse-shoe crab. M.S. 
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Wiard. Mounted in glycerin. Mr. 
J. D. King writes :—‘If these had 
been soaked in liquor potassa, fol- 
lowed with alcohol and glycerin, and 
mounted in a medium colored with 
eosin, they would have been both 
transparent and beautiful.’ 

NOTES. 

— The best set of plates illustrating the 
diatoms is undoubtedly those of Schmidt's 
‘Atlas der Diatomaceen-kunde,’ a large 
quarto work, of which 22 parts have been 

. published, embracing about 88 fine plates. 
A set of these plates is now offered by a 
reader of the Journal at considerably less 
than cost, and any reader who may wish 
to purchase the set may write to the Editor 
for further information. The actual cost 
of the plates as received is $49.28. 

— Mr. W. J. Simmons, in a communi- 
cation to Sczence Gossip, describes a di- 
atom in the fresh-water canals of Calcutta, 
which resembles in its form and manner 
of progression the Bacillaria paradoxa. 
The same diatom has also been found in 
the Lehigh River at Bethlehem, Pa., by 
Rev. Francis Wolle. It appears, therefore, 
that the species is not absolutely confined 
to brackish water. 

—We have received six very fine 
mounts of vegetable and animal prepara- 
tions from Mr. Arthur J. Doherty, of Man- 
chester, England, who has recently offered 
sections cut and stained ready for mount- 
ing, on one of ouradvertising pages. The 
sections are evenly cut and stained perfect- 
ly.. An excellent opportunity is thus offered 
to microscopists to obtain first-class sec- 
tions for mounting. The specimens re- 
ceived include sections of human spleen, 
ovary of Rhododendron ponticum, root of 
Rubus fruticosus, and leaf of Ficus elas- 
tica. ; 

—We have received from Mr. A. B. 
Leckenby, of Rochester, a combination 
of a pencil case and a microscope, which 
he has devised for the use of school 
children in the study of botany. It con- 
sists of a thin tube of brass to hold the 
pencils, at one end of which is a lens 
mounted in such a way that when drawn 
out of the tube it is a simple microscope, 
well adapted for studying seeds and parts 
of plants, insects, etc. In addition to the 
microscope pencil case, Mr. Leckenby 
has prepared sets of fifty slides of seeds, 

neatly mounted on stiff paper, to accom- 
pany it. The case and sets of seeds will 
be a source of pleasure and instruction 
to children, and also to persons more 
advanced in life, for this little microscope 
can reveal a world of beauty. 

— Entomologica Americana is an ex- 
cellent monthly magazine covering the 
whole field of entomology, published by 
the Brooklyn Entomological Society. It 
is a combination of the Axzd/etin of the 
Society and Fapzlio. The editor is Mr. 
John B. Smith, who is writing ‘An Intro- 
duction to a Classification of the N. A. 
Lepidoptera,’ now being published in the 
magazine. 

—The report of the botanist of the 
New York Agricultural Experiment Sta- 
tion, Prof. J. C. Arthur, for 1884, has re- 
cently been published. It is a pamphlet 
of about thirty pages, and contains much 
interesting information concerning fungus 
diseases of trees. The production of gum 
on the limbs and trunk of peach, pear, 
and other fruit-bearing trees, and also 
upon the fruit itself, has received atten- 
tion. The results of experiments indicate 
that the abnormal production of gum is 
caused by a fungus of some kind, possi- 
bly a bacterum, but more likely a filamen- 
tous fungus, not necessarily a single spe- 
cies. The observations recorded in the 
report indicate that a large field for inves- 
tigation is open in connection with the 
fungus affections of trees, fruits, and vege- 
tables. 

— Dr. T. B. Redding has prepared a 
report of ‘ 7richina spirais and Trich- 
inosis, including an examination of In- 
diana Hogs,’ under direction of the In- 
diana State Board of Health. It seems 
to be mainly a compilation from other 
documents treating of the subject. There 
is, however, a valuable bibliography of 
the subject appended. The author ex- 
amined 610 Indiana hogs and found 43¢ 
per cent. infected. Other observers found 
from 4 to 12 per cent.; about Lawrence- 
burg, of 245 hogs examined in 1875, 16% 
per cent. were infected, but this seems to 
be an exceptionally infected locality. 

; Exchanges. 

{Exchanges are inserted in this column without 
charge. ‘They will be strictly limited to mounted ob- 
jects, and material for mounting. ] 

Diatomaceous clay from this place, and fine slides 
of Foraminifera, for fine slides, material or back num- 
beas of A. M. M. Journal. . 

E. H. RICHARDS, 
Woburn, Mass, _ 
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Photo- re —I. micrography or field photography, is 
BY THE EDITOR. likely to undertake. 

It is after considerable deliberation The soiece will Me fe ad 
that we have decided to prepare a | S&SSIVE oes under, the jatanite 
series of articles on this subject, the GivagHOmas 2 PER OG : 
first of whichis published thismonth. _*° Bee sy cpnsiderabon Pagio- 
There are so many small and inex- grape methods. ae pen 
pensive but excellent manuals for | Apparatus for . photo-micro- 
amateurs and beginners in photogra- $' phy, 
phy, that it Wil danied tu the past | a. Microscope and accessories. 

quite unnecessary for us to devote so ; ieee cy, ees wale eee 
much space to the subject as the pro- ‘ niga ars aes opine 
posed scheme will require. How- peppeatus, us RO eee 
ever, when we consider the special pepesine ve plate, Wy 
branch of photo-micrography as dis- ae see ae the nega # Nae 
tinct from general photography, it ap mary, Proceasien pea 
will be seen that the literature is not | opment. : 
so exhaustive or readily accessible as | @y Correcting errors of exposure 

s or development. may at first appear. 5 : 
= art . . . o 

It is customary to begin a series of | Making transparencies. 
Making silver prints on paper. 

. articles like this with a general notice 
of the literature of dhe subject, but With so much by way of intro- 
this we cannot do. Perhaps a review duction, ~e proceed to take up the 
Seeeiae has been done in this con- | {tSeepvasion,of the subject. 

nection may be prepared for a future | !: GENERAL CONSIDERATION OF 
article. Recent literature of the sub- PHOTOGRAPHIC METHODS. 

- One of the first questions that will ject is well represented by Dr. G. M. 
Sternberg’s book, * Photo-micro- | present itself to the beginner in this 
graphs and How to Make Them,’ | work is the kind of light to be used. 

If he begins to look through the which is a useful book of reference. 
We have been led to undertake the photographic periodicals for informa- 

tion on this subject, the result may preparation of these articles in re- 
sponse to the expressed wish of some | not be quite satisfactory. Very likely 

he will find an article by Maurice N. of our subscribers, and it is proposed 
.to make them comprehend all the | Miller, M.D.. evidently an operator 
operations from focussing in the | of experience, who thus expresses his 
camera to finishing the silver print | views on this subject: ‘The minor 
on paper, including also certain ap- | methods of lighting—by oil, gas, etc. 
proved methods of treating negatives | —do not deserve any consideration 
to correct imperfections. They will, | at our hands at this time. We are 
therefore. aflord the reader a com- | engaged in the attempt to produce 
plete treatise, embracing all the opera- | the very best results obtainable, and 
tions an amateur. either in photo- ! [ know very well that no amateur is 

ww 
a 

ONY t 
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going to be satisfied with silhouettes | 
made with a dark lantern attached | 

to a camera box.’ Even the electric 
light is condemned by this writer, 
who says: * The incandescent lamp 
is of no use, except as previously 
indicated, for very unambitious at- 
tempts with low powers.’ 

There is no mistaking the author’s 
meaning in this regard. Nevertheless, 
we venture to express an opinion 
more or less opposed to his; for not 
only is it true that photographs of 
delicate objects of all kinds have been 
made, by artificial light,perfectly sharp 
and satisfactory in every way, but it 
is possible that lamp-light may be 
found in certain cases to be even 
better than sunlight. But the practi- 
cability of using artificial light is fully 
demonstrated by the excellent work 
of the Hon. J. D. Cox on diatoms, 
with powers of 1000-1500 diameters 
and more. Mr. W. H. Walmsley, 
who is also an experienced worker in 
this field, and who gave some emi- 
nently practical demonstrations of 
photo-micrographic work at the meet- 
ing of the A. A. A. S. last summer, 
which have been highly commended, 
will fully confirm the value of arti- 
ficial light for this purpose. As for 
the incandescent electric light, we 
need only refer the reader to the work 
of Dr. Van Heurck, with powers of 
jy or ;!;-inch,* and to the article on 
the Electric Light in Microscopy, 
published last year. (Vol. v, p. 222.) 

It shall be our endeavor, in writing 
these articles, to make them eminent- 
ly practical. Only well-tried and 
reliable methods will be given, and 
not one that the writer cannot fully 
recommend from personal experience 
with it. While we hope to make the 
directions and explanations so clear 
that any person can follow them and 
perform the operations, yet it is de- 
sirable that the beginner should spend 
some time in the developing room 
with an experienced operator to see 
the methods of working. 

. . ,' 

* This Journal, current volume, p. 44. , »P- 44 

In order that the beginner may 
work intelligently it is advisable he 
should know something of the chem- 
istry of photography. The sensitive 
plate is a piece of glass (or other 
material) coated on one side with 
emulsion. The emulsion is_ pre- 
pared by dissolving silver nitrate in 
a solution of gelatin in water, and 
adding thereto potassium chloride, 

| bromide or iodide, or a mixture of 
these. The result of this addition, 
which must be made ina room lighted 
with ruby-glass windows, is to throw 
down, or precipitate, very finely di- 
vided particles of silver chloride, 
bromide or iodide, since these silver 
compounds are quite _ insoluble. 
These minute particles remain sus- 
pended in the gelatin. It is these 
minute particles that are sensitive to 
light, and from this time until the 
plate is exposed in the camera, and 
the picture is fully developed, the 
emulsion must be carefully protected 
from all except red light, to which 
the particles are not sensitive. The 
emulsion thus prepared is cooled, 
the gelatin solidifies, and is then 
thoroughly washed in water. It is 
then melted, flowed over glass plates _ 
set perfectly level, and allowed to 
dry, thus making a thin, hard coating 
which is the sensitive film. 

The degree .of sensitiveness de- 
pends upon many conditions, but 
primarily upon the silver compounds 
used. Thus the chloride is less sen- 
sitive to ordinary daylight than the 
bromide. The chloride is sensitive 
to blue and ultra violet rays, the 
bromide is also sensitive to green 
and yellow light, and the iodide has 
its special range of sensitiveness in 
the spectrum. Advantage is taken 
of these peculiarities for particular 
purposes, hence we have gelatino- 
chloride emulsions, gelatino-bromide 
emulsions, etc. The plates generally 
used for ordinary photographic work 
are made with bromide emulsions 
containing some iodide. 
When such a plate is exposed to 

light in a camera, the particles of sil- 
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ver chloride, bromide or iodide are 
changed in some way, not very 
clearly understood ; where the light 
is strongest the change is createst, 
and where it is weaker the change is 
proportionally less, and thus an image 
is impressed upon the plate, known 
as the invisible image, because it is only 
brought into view by the subsequent 
process of development. The image 
is not, however, absolutely invisible, | 
for it can be seen on a plate that has | 
been long exposed. The change pro- 
duced by the light is not entirely un- 
derstood, but the weight of evidence 

indicates that it is purely a chemical 
change. It is supposed to consist in 
a partial separation of the bromine, 
chlorine or iodine, as the case may be, 
from the silver. This change once 
effected is permanent, and plates may 
therefore be exposed at any time, and 
developed months afterward. 
Coming now to the subject of de- 

velopment, it will suffice to say that 
a developer is a solution which com- 
pletes and intensifies the action begun 
by the light. Thus, if we suppose 
the silver bromide is partially decom- 
posed by the light, having lost a por- 
tion of its bromine, the developer 
removes the remaining portion of the 
bromine, leaving metallic silver, in 
the form of a black deposit. The 
quantity of silver thus reduced to 
metal in different parts of the film 
corresponds exactly to the intensity 
of the action of the light at those 
parts; hence, wherever the lights are 
brightest, we find the thickest and 
most opaque deposit of silver, and in 
those parts where there was least 
light—in the deep shadows of the 
picture—there may be no reduction 
whatever. Thus it is that what is 
light in the object is dark on the plate 
and vice versa; hence we designate 
the plate a negative. 

The next operation, known as fix- 
ing, consists in dissolving from the 
film all the unchanged silver com- 
found that is still sensitive to light. 
When this is done the negative has 
only to be washed and dried. It will 
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then consist of a film of gelatin re- 

taining the metallic silver picture pro- 
duced by light and development. 

[Zo be continued. | 

The Magnifying Power of an Inch 
Objective. 

Seeking to answer the question at 
the head of this note, reference was 
made to two or three catalogues with 
unexpected results. It must be un- 
derstood that in all cases referred to, 
the standard length of tube and a two- 
inch eye-piece are supposed to be 
used. 

So far as the data go, the inch ob- 
jective has-assigned to it magnifying 
powers ranging from 46 to 55 diam- 
eters. On computing the inch-value 
of objectives of higher and lower 
power, the same data being used, the 
differences expand and the extremes 
are 36 and 60 diameters. These 
figures require no comment. 

The system of nomenclature recom- 
mended by the committee on eye- 
pieces of the American Society of 
Microscopists will no doubt soon be 
universally adopted; why cannot a 
similar committee be got to settle the 
standard value of an objective, which, 
with standard length of tube, and a 
two-inch eye-piece, shall have a cer- 
tain magnifying power and be called 
a one-inch? ‘lo this standard it will 
be necessary to fix limits of deviation 
to meet the mechanical difficulty in 
making systems of lenses with pre- 
cisely the same magnifying power :— 
from this standard inch, all other ob- 
jectives can have their standards cal- 
culated and their limits of deviation 
decided. 

These suggestions are made in the 
hope that microscopy may be placed 
in possession of standardized tools, 
whereby its results may approach as 
closely as possible to precision and 
uniformity. Owing to the defective 
nomenclature now in use, much con- 
fusion and not a little nonsense is fre- 
quently presented. . 

In the following table the power of 
the inch is taken at 50, supposing a 
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single lens of that focal length to "as opaque objects, with a low power. 
magnify ro diameters. 
value of such an arrangement depends 

on its authority. 

send it solely for the purpose of 
giving a better idea of what I have in 
mind. 
A tube of standard length 

inches) and a 2- 

(ten 
inch eye-piece are to 

be used in all cases where this table is | 
referred to. 

Linear 
Focal Length. Limitsof Magnifying Lintits of 
—"—_ Variation. Power. Variation, 

4-in, 4.000 12.50 
3.750 13,39 

3h 3.500 14,28 
* 3.250 se 15,47 

3 3.000 16,66 

2.750 18,33 
22 500 20,00 

3 2.250 22.50 
2 2.000 25.00 

1.875 26.78 
12 1,750 28.57 

1,625 30.95 
13 1,500 33,33 

1,375 36.66 
13 1,250 40,00 

1,125 45.00 
1 1.000 50,00 

.9375 53,57 
z .8750 57.14 

.8125 61.90 
2 7500 66.66 

. 7016 70.83 
2 .6666 75.00 

.5833 87.50 
4 .5000 100.00 

-4687 107,14 
fs .4375 114,28 

.4187 119,64 
fo -4000 125.0 

.3666 137,50 
4 3333 150.0 

.2916 175,00 
2 2500 200.0 

.2250 225.00 
Z - 2000 250.0 

1833 275,00 
1 .1666 300.0 

1547 325.00 
1 -1428 350.0 

.1339 375.00 
4 1250 400.0 

.1180 425,00 

o—— W.M. 

Rotary Object Carrier. 
BY J. M. FLINT, SURG. U. S. N. 

The following described device for 
exhibiting a series of mounted mi- 
croscopic objects, without the incon- 
venience of a change of slides, 
though probably not entirely new 
(few things are SO), is yet original 
so far as the writer is concerned, and 
has been found efficient in practice. 
As described it is arranged for show- 
ing foraminifera. which are viewed 

Of course the | 

The table was made | 

for my personal convenience, and [| | 

The selected foraminifera are 

mounted on small brass disks fur- 
nished with a stem, by means of 

which they may be carried in a 

‘ Beck’s disk holder’ when it is 

desired to make a thorough study of 
the specimens. 

Ordinarily these disks are inserted 
in thin wooden slides of regulation 
size and kept in the usual boxes made 
for the purpose, until the series is 
complete or ready for transfer. In 
order to protect the specimens from 
dust or injury, and at the same time 
maintain their accessibility, movable 
covers are constructed and secured as 
follows :—A score or more of curtain 
rings, not flattened, are slipped upon 
a squared rod of wood, and brushed 
over freely with thick shellac. On the 
following day, before the shellac has 
become hard, the rings are slightly 
separated in pairs. When the pairs 
are firmly united, a thin glass cover 

'is secured to the upper surface of 
each pair, and thus a little box cover 
is formed, deep enough to enclose 
disk and specimen. Now, by driv- 

| ing two small gimp tacks into the 
wooden slide, at the proper diStance 
apart, and deep enough so that the 
heads of the tacks will just enter the 
groove between the rings, a simple 
catch is formed, by means of which 
the cover may be secured, and also 
be removable at pleasure. 

For exhibition—and for covenience 
of reference as well—these disks. 
bearing the specimens and the coy- 
ers, are transferred to a thin circular 
plate six inches in diameter, in this 
case made of three or four sheets of 
card-board glued one upon the other. 
This makes a firm plate, not liable 

| to warp, and in which holes may be 
readily bored for the insertion of the 
disks, and the tacks driven to secure 
the covers. By inserting the disks 
as near the edge of the plate as pos- 
sible, a line fifteen or more inches in 
length is obtained on which to display 
the objects. The circular plate bear- 
ing the specimens as above, is made 
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to rotate upon a pivot passing through | 
its centre in such a way that the ob- 
jects are brought successively into 
the field of the microscope. 

The manner of support of this 

pivot and its attachment to the stage 
of the microscope must depend upon 
the instrument used, which, however, 
should have a stage with mechanical 
movements, and the attachment be 
made to the upper stage-plate, thus 
giving control of each object when 
brought to the field, in the same man- 
ner as if it were mounted upon the 
ordinary slide. The writer, having 
a Beck’s first-class stand, constructed 
a pivot support out of a piece of thin | 
board (cigar-box), two inches wide | 
and three inches long, the pivot be- 
ing a common wood-screw inserted | 
near one end, and carrying a wooden ‘| 
nut to steady the revolving plate, and 
the attachment to the stage-plate be- 
ing effected by means of four small 
screws driven nearly home on the 
under side of the thin strip bearing 
the pivot, the heads of the screws 
being so arranged that they slide into 
grooves on the stage-plate, which or- 
dinarily carry one of the clamps for | 
securing the object slip. A more 
elegant, but not more efficient, sup- 
port of brass has since been obtained 
of the instrument maker. 

Shallow notches made. with a 
round file on the edge of the revolv- 
ing plate, into which drops the 
curved end of a light spring serve to 
inform the observer when the object 
is in the proper position in the field. 
The space within the circle of object 
is utilized for labelling the specimens. 
Though requiring much verbiage 

for a description which may still 
seem not very clear, the apparatus is 
really very simple, and was entirely 
constructed by the writer out of ma- — 
terials at hand. Designed solely for | 

upon five points; this latter feature the purpose mentioned—the exhibi- 
tion of foraminifera—yet with slight | 
modifications it seems capable of | 
serving a more general purpose. 
Transparent objects might be mount- 
ed on small squares of glass, made 
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transferable from wooden or glass 
slips to the revolving plate as above, 
the necessary holes being made in 
the plate to allow the passage of 
light from bélow. 

The convenience of such an ar- 
rangement is obvious, whether for 

_ exhibition of objects to the unskilled 
(the only manipulative skill required 
on the part of the observer being ad- 
justment of focus), or for personal 
reference and comparison, a series of 
specimens being examined in this 
way as readily as if they were plates 
in a bound volume. 

U.S. Fis Commission STEAMER 
ALBATROSS, 

July 30th, 1885. 

O 

Bausch & Lomb Microtome. 

A short time ago we had an op- 
portunity to examine and use one of 
the microtomes recently introduced 
by the Bausch & Lomb Company. 
The results of our short trial were 

| eminently satisfactory, and we take 
pleasure in presenting our readers 
with an illustration of the instrument 
this month. It is not so elaborate as 
some of the foreign devices, which 
are no more efficient, so far as we 
are able to judge. Some minor im- 
provements have been made since 
the cut was prepared, to facilitate the 
removal of the pan and in the move- 
ment of the block which carries the 
knife. It will cut successive sections 
without interruption ;,)5) to sglyy of 
an inch in thickness. We can do no 
better than give the description of the 
makers, which is as follows :-— 

‘The base, curved arm, upright 
and v-shaped beds are made of one 
continuous casting, thus insuring ex- 
treme rigidity, without excessive 
weight. he knife-carrying block 
is fitted in the angular way and rests 

insures the least friction and conse- 
quent ease of movement with the 
greatest stability, and is the nearest 
approach to a perfect plane. Con- 
tained in the block is a spring which 



bears against a projecting flange on 
the upper end of the v- -shaped bed, 
so that no matter how hard the ma- 
terial may be, the knife moves stead- 
ily through it without deviating from 
its plane and without requiring any 
extra pressure. The upper surface 
is provided on its entire length with 
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straight or very oblique cut, the car- 
riage with object may be placed at 
such a point where it is the most 
convenient in its relation to the cut- 
ting edge. 

‘ To the carriage are directly fitted 
the micrometer screw with graduated 
disk and a slide which is acted upon 

Fic. 

a grooved slot, to which is fitted 
sliding thumb-screw, so that the knife 
may be fastened at any point upon it. 

‘The knives, which are specially 
made for these instruments, have a 
curved arm with slot, so that any 
part of the cutting edge may be used ; 
they are made of the finest steel and 
are guaranteed. Stop-screws with 
soft rubber cushions are fastened at 
the ends of the angular way. 

‘ The front vertical bed is planed 
and polished and is arranged with a 
grooved slot its full length. The ad- 
justable carriage is fitted to it and 
may be securely fastened at any point 
upon it by means of two heavy 
screws. The tightening pin for these, 
when not in use, has a receptacle in 
the solid bed. It will thus be seen 
that. whether it is desired to make a 

for 
_ the screw. 
| riage 

30.—Bausch & Lomb Microtome. 

by the former. A provision is made 
taking up the possible wear on 

At one side of the car- 
a spring is attached which 

works in the grooves on the edge of 
the disk with a pronounced click, so 

_ that the feed may be controlled with- 
_ out watching it; thismay be loosened. 

so that it will not act, when it is de- 
sired to use the index only. A lever 

_ with ivory handle is connected with 
_ the slide, so that this may be re- 
turned after the screw has come to 

the limit of its motion. 
‘The slide is provided with a 

grooved slot, which admits of the 
quick adjustment of the universal 

5 joint and clamp for specimens of dif- 
ferent lengths. The universal joint 
permits inclination in any direction 
and the clamp will receive objects up 
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A to one inch diameter. nickel 

plated drip-pan is fixed to the upper 

suface of the base. 
‘ The solid portions of the instru- 

ment are japanned, while those which 
come in contact with the hands are | 

highly polished and nickel-plated.’ 
Two sizes are made, for $40.00 

and $47.00, respectively, complete 
with knife. A still cheaper form of 
microtome, designated the Student’s | 

_ of the Privy Council for 1876, there Microtome, is made by the same 
company for $32.00. 

) 

Organisms to Disease and the 
Science of Disinfection.* 

BY CHAS. T..KINGZETT, F.1.C.,F.C.S. 

While the connection of micro- 
organisms with the chief contagious 
fevers is, as yet, a matter of pure in- 
ference, it is impossible, in the face 
of the results of modern investiga- 
tions, to deny the intimate relations 
of micro-organisms to certain other 
diseases, including puerperal fever, 
pyzmia, septicemia and anthrax of 
cattle; but of the nature of the pre- 
cise relations next to nothing is 
known. The physiological effects 
produced by inoculation experiments 
can. be readily observed, but the 
physiologist can not lay his hands 
upon the active principles which 
cause them. In this connection, I 
am convinced he can ascertain noth- 
ing of a final character without the 
aid of a chemist; and because this 
fact seems to me to have been en- 
tirely neglected in all recent investi- 
gations, I now beg to direct special 
attention to this matter, and to indi- 
cate how far reliance is to be placed 
upon the germ theory of disease, and 
the use of disinfectants as controlled by 
thattheory. In the first place, then, I 
shall endeavor to show that the 
effects which are witnessed in certain 
diseases are not caused by micro- 
organisms, but by chemical sub- 
stances which are elaborated in or by 
them by way of secretion, excretion 

* British Medical Journal. 

} 

| or otherwise ; and, secondly, I shall 
show that the methods now com- 

_ monly employed by many microscop- 
ists and physiologists for testing the 
action of disinfectants are entirely 
and radically erroneous. 

To demonstrate my views upon 
the first of these subjects, I will take 
three well known facts, and consider 
each very briefly. 

In the report of the Medical Officer 

is a description of some carefully 
conducted and important  experi- 
ments made by Dr. Burden Sander- 
son, in confirmation of the earlier 
investigations of Panum. In these 
experiments a_ septic’ solution was 
prepared by precipitating putrilage 
with alcohol, re-dissolving the pre- 
cipitate in water, evaporating the 
extract to dryness and re-dissolving 
the dried residue in water. From a 
series of physiological experiments 
made with this solution, Panum ar- 
rived at the conclusion that ‘ there 
exists in putrid fluid a specific: chem- 
ical body which is soluble in water, 
and is endowed with the property, 
when introduced into the circulating 
blood, of calling into existence that 
peculiar group of symptoms which 
are recognized as those of septic in- 
fection ;’ and, to use the words of 
Mr. Simon in reviewing these re- 
sults, ‘ Dr. Sanderson, though ap- 
parently still supposing that the sep- 
tic ferment is particulate, seems to 
regard, as proven by Prof. Panum’s 
experiments, as well as approximate- 
ly by his own, that it ‘* does not con- 
sist of living organisms.”’ * It has 
been proved then that micro-organ- 
isms, in course of putrefactive fer- 
mentation, initiated by them, pro- 
duce one or more chemical products, 
which act as specific poisons and as 
infectants in pyemia, septicemia, 

"etes 

The attenuation of the virus of 
chicken-cholera, which has been de- 
scribed by Pasteur, admits only of a 
chemical explanation. How can it 
be explained that micro-organisms, 
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freshly cultivated in clear douzllon de 
poule, exhibit a murderous fatality | 
when inoculated under the skin of | 
previously healthy fowl, while the | 
same micro-organisms, in equal num- | 
ber and activity, taken from a culti- | 
vation mixture which has been freely | 
exposed to the air for a long time, | 
are devoid of this property? To | 
suppose that a morphological change | 
can account for the observed differ- 
ence in effects is, if not actually ab- 
surd, at least entirely unwarranted ; 
and the only explanation is that the 
micro-organisms in question have 
nothing to do directly with the poi- 
soning effects we are considering, but 
that they are due to a specific chem- 
ical product which is present in the 
freshly cultivated mixture, but which 
is absent in the stale mixture. Pos- 
sibly it is destroyed by oxidation car- 
ried on by atmospheric oxygen. 

Again, in the thirteenth annual re- 
port of the Local Government 
Board, Dr. Klein has described ex- 
periments which seem at first blush | by the agency of a soluble zymase 
to indicate a variability in the degree Phd hich it is supposed to produce, and 
of virulence of the Baczllus an- | as the Mycoderma aceti oxidizes 

it is some ferment produced by the 
new cenditions.’ 

It will at once be seen that Dr. 
Klein almost embraces the chemical 
theory e disease. which for some 
years have persistently advo- 
cated ; in least, he has himself fur- 
nished evidence which gives immense 
support to my views. 

Prof. Virchow also, while hesita- 
ting to allege the inadmissibility of a 
mechanical hypothesis of disease 
caused by micro-organisms, yet clearly 
thinks the assumption of chem- 
ical action remains as the only 
real explanation, as will be evident 
to all who are conversant with his 
wr Lane, and notably with his article 
on ‘ Infectious Diseases in the Army,’ 
which has been translated from the 
German by Dr. J. James. 

The chemical theory places us at 
once upon ground with which we 
are familiar, ‘and gives us an assur- 
ance of security. “Just as the yeast- 
cell decomposes a solution of sugar 

thrasis, but further experiments | (by the assistance of the air) alcohol 
proved that the observed facts were | into acetic acid, and as the Bacte- 
‘irreconcilable with the assumptions | zz /actis sours milk and produces 
(1) that the bacillus is in reality | lactic acid, so also do the micro- 
capable of undergoing a diminution | organisms which initiate putrefaction 
of its physiological activity—that is, | produce definite chemical products, 
suffering a real attenuation, and (2) | which act as blood poisons; and the 
that there exist anthrax bacilli having | micro-organisms which are known 
an intrinsic virulence of various de- | tobe intimately associated with certain 
erees: |’ He ‘then ‘adds, | ‘The’ fact specific diseases act as the excitants, 
seems, however, capable of another | not in a primary or mere mechanical 
explanation. Owing to different | sense, but in a secondary sense, viz., 
conditions of growth, for example, | by the agency of chemical substances 
high temperature, or other artificial | elaborated by them under suitable 
conditions, or owing to different soil | conditions. 

grow, for example, These reflections necessarily take on which they g 
the body of a mouse or of a guinea- | us a step further. If there be no 

sugar present in its soil, the yeast- pig, the bacilli, although themselves 
the same, embody or appropriate, plant can not produce alcohol ; but 

it is not to be assumed (at least, i in chemically or otherwise, some new 
or different substance, which produces | the absence of sufficient evidence) 

that this micro-organism can live the alteration for a particular species 
of animals. Whether this substance | only upon sugar. It is highly prob- 
is comparable to a ferment or not, I | able, indeed, that any one micro- 
am not in a position to say; possibly | organism can live and thrive under a 

4 
2 2 
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variety of conditions and upon a | public health must now trim their 
great number of soils; and so the 
products of fermentative change must 
necessarily vary accordingly. Many 
of them may be poisonous in charac- 
ter while many others may be in- 
nocuous. So also it must be with 
the micro-organisms which are asso- 
ciated with disease, in consequence 
of which it follows that so-called zy- 
mogenic organisms may become pa- 
thogenic in character—simultaneous- 
ly with a change of soil or other 
condition—and vice versa. 

Reviewing all these possibilities 
and facts, is the science of disinfec- 
tion to throw overboard all accumu- 
lated knowledge, experience and 
faith in the action of all disinfectant 
substances which are not under all 
conditions germicidal in property? 
Is the object of mankind henceforth 
to be the destruction of micro- 
organisms? If such an object could 
possibly be regarded as well founded, 
even then it were idle to attempt its 
consummation, for micro-organisms 
are ubiquitous and constitute a neces- 
sary order in creation. By acts of 
hydrolysis, and oxidation carried on 
upon all dead organic matter by their 
agency, such substances are resolved 
into final innocuous products of 
change, which are essential to the 
well-being of the higher orders of 
creation (plants and animals). 

The fact is, that men always outstep 
the natural limits of a discovery and 
jump at conclusions which are not 
warranted by the results of further in- 
vestigation. The somewhat sudden 
discovery of the intimate association 
of micro-organisms with disease led 
many to think that, in order to pre- 
vent the spread of disease, the micro- 
organisms must be killed wherever 
met with; but, now that scientific 

, investigation has proceeded to a 
further stage, it is being found that it 
is not the mrro-organisms themselves 
that are poisonous to man, but the 
products to which they give rise un- 
der certain conditions. Those, there- 
fore, who have the charge of the 

sails anew, and henceforth the study 
of this matter enters upon a new 
phase, which is chemical in its char- 
acter. We must now seek to discover 
under what conditions and from what 
substances various micro-organisms 
elaborate poisonous substances, and 
also to determine the chemical com- 
position of these products. 

In the meantime physiologists and 
microscopists must abandon their old 
methods of testing disinfectants. It 
will no longer serve, in order to ascer- 
tain the value of a disinfectant, to take 
a particular colony of micro-organ- 
isms and expose them to the presence 
of the disinfectant, with the view of 
ascertaining if they are killed thereby, 
by means of subsequent attempted 
isolation and culture; nor will it 
suffice to expose a colony of micro- 
organisms to the presence of disinfec- 
tants, and, after isolation, to inoculate 
animals therewith. On the other 
hand, the infectants must be intro- 
duced into the bodies of animals 
simultaneously with and in the pres- 
ence of the disinfectant, and if the 
specific disease do not follow upon 
the inoculation the disinfectant is a 
reliable one for that particular set of 
circumstances. 

After all, then, we fall back upon 
old lines of policy, and must have 
recourse to chemical substances which 
act on the one hand as antiseptics, 
thereby preventing micro-organisms 
from multiplying and producing 
poisonous substances (real infectants) 
and substances which by chemical 
changes, such as oxidation and chlo- 
rination, act in a destructive sense to 
the same chemical poisons if they 
happen to be already in existence. 
Indeed, the idea of employing some 
active chemical poisons, such as car- 
bolic acid, sulphurous anhydride, 
absolute alcohol, creosote, chlorine 
and corrosive sublimate for the treat- 
ment of diseases like cholera, typhoid 
fever and dysentery is, of course, ab- 
solutely out of the question; and the 
only hope is that a non-poisonous 
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antiseptic, such as ‘sanitas’ fluid— 
which may be administered internally 
—may be found to supply the means 
that is urgently called for, of combat- 
ing such fearful diseases. 

Of the nature of the chemical 
poisons referred to in the pre- 
ceding paragraphs as_ constituting 
infectants related to specific diseases, 
I can only suggest that they are deri- 
vates of albumen produced by a series 
of chemical changes involving hydro- 
lysis, and in connection with this 
subject the investigations of O. Nasse 
and P. Schutzenberger have already 
paved the way for the-comprehension 
of results which may be expected to 
speedily attend new researches into 
the chemistry of diseases. I particu- 
larly refer to such investigations as 
those conducted by Selmi with refer- 
ence to pathological basis formed in 
the tissues and to the experiments of 
the same investigator, Paterno and 
others concerning the formation of 
ptomaines and the alkaloids produced 
in putrefaction. It may be remem- 
bered that Selmi, suspecting that in 
various diseases poisonous substances 
are formed in the tissues, and that 
these determine the death’ of the 
patient, analyzed the urine of patients 
affected with progressive paralysis, 
miliary fever and rheumatic tetanus 
and found in all cases that poisonous 
bases were present. One of these 
bases resembled nicotine in its proper- 
ties, while another had the odor of 
conine, and a third substance (among 
others) was obtained which was 
white and crystalline and was capable 
of determining the conversion of 
starch into glucose. 

These facts, and the well ascer- 
tained formation of poisonous alka- 
loids among the products of putrefied 
albumen, not to speak of what is 
known regarding the physiological 
action of alkaloids generally, includ- 
ing abrin (from jequirity-seeds), may 
all be regarded as preparatory evi- 
dence of the production both in and 
out of the human body of highly 
poisonous substances, or infectants, 

by the agency of micro-organisms. 
In conclusion, I wish to add that I 
am now carrying on a Series of inves- 
tigations concerning the chemical 
history of some micro-organisms, and 
I am confident, from the results 
already obtained, that they will lend 
strong confirmation to the views I 
have herein expressed concerning the 
relations of micro-organisms to dis- 
ease and the qualifications of disinfec- 
tants. 

———— 

Staining Tissues in Microscopy.* 

BY PROF. HANS GIERKE. 

[ Continued from p. 156. | 

96. Calberla. Ein Beitrag zur mi- 
kroskopischen Technik. 
Morph. Jahrbuch, iii, 1877, 
p- 625. 

Calberla introduced methyl green 
and indulin into microscopy. A 
watery solution of the first differen- 
tiates the elemental tissues. The 
nuclei of the cells of the subcutane- 
ous connective tissue, of the vessels 
and nerve-sheaths, stain red, the 
corium cells violet and those of the 
Malpighian network greenish blue. 
A combination of methyl green and 
eosin is highly recommended. (See 
double staining). Indulin is soluble 
in warm water and dilute alcohol. 
A dark blue aqueous solution is best, 
or a concentrated solution diluted 
with six times its volume of water. 
Sections remain in this 5 to 20 min- 
utes, and may be cleared up in gly- 
cerin or oil of cloves. Indulin stains 
the cell contents, and especially the 
intercellular substance, never nuclei. 

[* Note by translator.—The anilin colors are chief- 
ly obtained from coal tar by a series of complex 
chemical reactions. ‘lhe manufacture began in 1856, 
and nearly all are made in Germany. ‘The first sam- 
ples put on the market were not all permanent, but 
by improvements in the manufacture of some, and 
substitution in other cases, they are now as untading 
as any other class of dyes ‘Their coloring power is 
very great, a few grains would color all the material 
required by a microscopist, and they can readily be 
obtained by mail from importers, such as Pickhardt 
and Kuttroff, 98 Liberty st., and Lutz and Movins, 15 
Warren st., New York City, Read Holliday Sons, 4 
N, Front st., Philada., H. A. Gould & Co., 17. Pear 
st., Boston.] . 
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97. v. Thanhoffer. Ueber die Entz- 
iindung nebst einigen Bemer- 
kungen iiber die Structur der 
Hornhaut und iiber die Eosin 
Reaction. Centrabl. d. med. 
Wiss. 1877, No. 49, p. 881. 

Eosin was used in investigating 
blood corpuscles and blood vessels. 
(See No. 87). Treatment by a one 
per cent. solution of perosmic acid 
for a few seconds or a minute before 
staining, intensified the color and 
made the preparation more perma- 
nent. (This modification of Wis- 
sowzky’s method is very much to be 
recommended. I have found best a 
3 minute dip in a 4 per cent. osmic 
acid bath, then wash well and put in 
the eosin-alum-alcohol of No. 87). 
98. Cech C. O. Eosin als Tinctions- 

mittel. Zeitschr. f. Mikrosk. 

i, p. 65-73. ibe 
Eosine is recommended for stain- 

ing. 
99. Renaut. Applications des pro- 

priétés élective de  1|’éosine 
soluble dans l’eau a létude 
du tissu conjonctiv. Arch. de 
Phys., 1877, 2 Sér., iv, p, 211- 
243. 

Sections are treated $ to 1 minute 
by an aqueous solution of eosin to 
which 4 part of alcohol is sometimes 
added, then washed in distilled wa- 

-ter and preserved in glycerin con- 
taining one per cent. of salt. The 
latter is required to counteract the 
solubility of eosin in glycerin. Pro- 
toplasm takes the dye readily. In 
investigating subcutaneous connec- 
tive tissue, a solution of one part 
eosin to 500 water may be injected. 
Elastic fibers color strongly, granu- 
lated protoplasm masses show an 
intensely red nucleus, fixed cells be- 
come rose color, and the bundles of 
fibrille and striated tissue remain 
colorless. Tactile corpuscles are no 
darker than protoplasm. Cartilage 
cells show dark nucleolar granules, 
but the cartilage proper or funda- 
mental tissue does: not stain. The 
nuclei. of the endothelium, those 
found between Ranvier’s cords and 
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those belonging to Remak’s fibres, all 
stain more intensely than their sur- 
roundings. 
100. Erlicki. Sur les moyens de 

durcir et de colorer les tissus 
de centres nerveux. Progres 
med. 1877. Sep. 20s) .4 en 
wue' des Sc... méds, ikhevnae 
Warschauer med. Zeitschrift, 
xxiil, No. 15 und 18. 

Erlicki used green methy] anilin in 
his examination of the large nerves. 
He made a 24 per cent. aqueous so- 
lution and left sections 24 hours 
therein. The nuclei of the neuro- 
glia became green, while the axis 
and ganglia cells remained uncolored. 
(The dye I have used with the above 
name does not produce such differ- 
entiation). 
tor. Weigert. Bismarckbraun als 

Farbemittel. Arch. mikr. Anat. 
- Xv, 258-260. 1878. 

Bismarck brown, an anilin dye, is 
recommended for microscopic work 
and preferred to carmine, picrocar- 
mine, andeosin. Weigert names the 
following properties of a good dye. 
It must stain with certainty, quickly 
and not in excess, and should bear 
long washing without extraction, 
must be permanent and capable of 
preservation in mediums not too 
highly refractive. The Bismarck 
brown of the Berliner Actiongesell- 
schaft fiir Anilin farbenfabrication has 
these qualities in a higher degree 
than any other stain. Aconcentrated 
solution in water, or a weak alcholic 
solution is employed. The first is 
prepared by boiling the dye in dis- 
tilled water and filtering. Material 
hardened in alcohol or chromis 
acid stains equally well. The stain- 
ing may be done in a few min- 
utes, but no injury occurs if the 
sections lie in the dye some time. 
Mounting is done in Canada balsam ~ 
after washing in absolute alcohol, 
or if glycerin is used preferably 
in distilled water. The nuclei stain 
most deeply, protoplasmic masses and 
connective tissue light yellow. Amy- 
loids are not clearly differentiated, 
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but many plasma cells and bacteria- 
like forms are. Colonies of mi- 
crocci are most deeply stained, and 
the preparations are especially adapt- 
ed to photography. 
the great value of this dye, but can- 
not consider it so generally useful as 
carmine. It undoubtedly has advan- 
tages for certain purposes). 
102. Ehrlich. (@). Uber die speci- 

fischen Granulationen des 
Blutes. Verhandlungen d. Berl. 
Phys. Gesellsch. May 16, 1879. 
Arch. f. Anat. u. Phys. 1879. 
Phys. Abth. p. 571-579. 
Methodologische Beitrage zur 
Physiologie und Pathologie des 
verschiedenen Formen der Leu- 
kocythen. Zeitschr. klin. Med. 
Berlin, 1 Heft 3. 

Ehrlich finds in the anilin dyes a 
‘means of distinguishing subordinate 
groups of similar cells. Each dye 
brings out clearly the granular con- 
tents of the cells which are different 
and characteristic of each type. 
These ‘specific granules’ are clearly 
shown.-by taking the blood or paren- 
chyma of the organ under examina- 
tion, making a thin layer of it on the 
cover-glass and drying it in a warm 
place. The cover will be stained, 
and in this manner Ehrlich made five 
distinct typical forms of grains in 
the blood corpuscles that he called «, 
&, 7, 9,¢. Other peculiarities enable 
these cells to be distinguished. The 
staining of the granules is a chemical 

(6). 

Noe 

process analogous to the formation of 
a double salt. The anilins may be 
divided in two groups differing chem- 
ically and histologically. 1. Basic 
anilins made by combining a dye- 
base and an acid, such as fuchsin, 
Bismarck brown, safranin and many 
others. 2. Acid anilins, in which 
the active dyeing principle is an acid. 
The granules or ‘eosinophilen’ (so 
called because of their affinity for 
eosin) stain in all 
which Ehrlich has tried thirty. The 
y granules or fatty cells, on the con- 
trary, take the basic dyes. A neu- 
tral stain may be made by mixing an 

(I cannot deny | 

acid anilins, of 

acid and a basic dye together, it will 
| be insoluble in water, but soluble in 
excess of acid dye. For example, 
add to a strong solution of methyl- 
blue a concentrated solution of acid 
fuchsin which is the soda salt of ros- 
anilinmonosulfosaure. To five vol- 
umes of the last add, with stirirng, 1 
volume methy] blue, and five of water, 
allow it to settle and filter. Red 
blood corpuscles stain deeply in this 
solution, leucocytes show crowded 
violet granules, the s-granules ab- 
sorbent of neutral dyes. These are 
very small and do not correspond 
either to the well-known albuminous 
bodies, or to fat. The s—-granules 

stain in strong glycerin-eosin, in glyc- 
erin-indulin, and in_ concentrated 
watery solution of orange. Eosin- 
indulin-glycerin is most appropriate 
for the /-granules. 
103. Curschmann. Ueber das Ver- 

halten des Methylgriin zu 
amyloid-degenerirten Gewe- 
ben. Arch. path. Anat. und 
Phys. xxix,'556: 

Methyl green is recommended as 
reagent for amyloid substances. It 
is better than methyl-violet, staining 
the degenerate tissue violet, the nor- 
mal green. Sections may be hard- 
ened in alcohol or chromic acid, and 
finally put in a 1 per cent. or, better, 
a weaker solution of glycerin or 
levulose. Canada balsam is not ad- 
missible. Degenerate kidneys give 
the best results. The hyaline urinary 
tubules become ultramarine blue, the 
amyloid substance violet, the normal 
green. 

The dye that produces these results 
is made by Meister, Lucius & 
Browning, Héchst a Main, and is 
known as green powder M. 
104. Test “for Amyloid Substance. 

Journ. R. Micr. Soc., 1880, p. 
500. 

Safranin is recommended for amy- 
loid substance because it tinges it 
orange yellow, all the rest red. May 
be used in water or alcohol, but 
not after chromic acid. Acetic 
acid destroys the diflerentiation be- 



1885.] MICROSCOPICAL JOURNAL. 213 

| 
cause everything becomes a uniform | flagellates, etc. The stain sholild be 
red. dissolved in the water in which the 

(Safranin, as a reagent for amyloid, | organism lives; 1 pt. to 3-5000 of 
is much inferior to iodine violet, | fluid. The Bismarck brown stains the 
methyl green, or Leonard’s ink (80), | oilgranulesand the cellulose-like gum- 
and cannot be recommended. ) my substance peculiar to the protozoa, 
105. Kyber. Weitere untersuchun- | and leaves uncolored the nucleus and 

gen iiber die amyloid Reac- | protoplasm that stain so vividly in 
tion. Arch. path. Anat. u. | dead matter. 

Phys., Ixxxi, 1-6. 110. Certes. Sur un procédé de 
Kyber denies the advantages of the coloration des infusoires et des 

anilins as reagents for amyloid sub- _ éléments anatomiques pendant 
stance. He admits they are pretty la vie. Zool. Anz., 1881, pp. 
dyes, but for the demonstration of 208-212. Comptes Rendus, 
amyloid far inferior to Virchow’s re- | XCli, pp. 424-26. 
action with iodine and sulphuric acid. Ditto. Dosage de la solution de 
106. Loomis. <A simple and speedy Cyanin pour la coloration des 

method of staining animal and infusoires. Zool. Anz., 1881, 
vegetable sections. Amer. pp. 287, 288. 

Monthly Micr., Journ., i, 143. Like Brand, Certes wished to stain 

Anilin red, 1-300 is used, and | unicellular organisms. He used 
cleared in potassium acetate 2-1 of | cyanin or bleu de quinolein in very 
water. The preparations bleach out | dilute solution, 1-100000, 1—500000. 
in a short time. For staining infusoria ordinary water, 
107. Pfitzer. Die Epidermis der | not distilled, was employed, for 

Amphibien. Morph. Jahrb.. | white blood and lymph corpuscles, 
Vi, 479. serum. The solutions should be kept 

Safranin is recommended as the | inthe dark. The oil globules only 
very best nucleus dye. Chromic acid | take this stain, while the nuclei, pro- 
preparations are the best, and after | toplasm, cilia, cuticle and vacuoles 
them those made with picric acid. | remain uncolored. 
The sections are first washed, then | 111. Flemming. Ueber das Her- 
put for a few minutes in a solution of mannsche Kernfarbungsver- 
safranin 1, absolute alcohol 100, water _ fahren. Arch. Mikr. Anat., 
200 parts, then into absolute alcohol. "xix, pp. 317-330. 
The color is permanent in dammar, Ditto. Notiz zur Geschichte der 
but bleaches in glycerin and water. anilin farbungen I. c., pp. 742, 
108. Wolff. Zur Bacterienlehre bei 743. 

accidentellen Wundkrankhei- On trying Hermann’s methods 
ten. Arch. path. Anat. u. | (No. 80), using a variety of anilins, 
Phys., lxxxi, 139. it was found a large number were not 

Warning is given against certain | suitable,whilesome gave very satisfac- 
mistakes liable to occur from the pro- | tory results. In the first class were 
duction of fine precipitates that may | eosin, ponceau, and orange, which 
result from the use of anilin dyes on | did not stain the nucleus distinctly. 
micro-organisms through alkaline re- | The same deficiency was found in 
action of such fluids, as blood. Treat- | mauvein, fluorescent red, and fuchsin. 
ment with a little acid by dissolving | If applied to chromic acid prepara- 
the precipitate will prevent errors. tions, even Bismarck brown is not 
109. Brandt, K. Farbung lebender | desirable. But the following are very 

einzelligerOrganismen. Biol. | useful and suitable for chromic acid 
Centralbl., 1881, pp. 202-5. preparations without hardening in 

Bismarck brown with hematoxylin | alcohol, viz., magdala red, dahlia 
is used to stain ameebas, heliozoa, | and especially safranin. Solid green 

7 
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furnishes beautiful though pale prepa- 
rations. Osmic acid did not do so 

well as chromic, the latter preferred. 

The sections are carefully washed in 

water, then laid in the dye as safranin 

12-24 hours, then in equal parts alco- 
holand water. Then washed and put 
into white boxes with absolute alcohol 
for half a minute till transparent, 

then into clove oil, cleared up and 

mounted in dammar, in which they 

are permanent. 2 

112. Pfitzner. Ueber den feineren 
Bau der bei der Zelltheilung 

auftretenden fadenformigen 
Differenzirungen des Zell- | 
kerns. Morphol. Jahrbuch, 
Vii, 289. 

Having repeated many of the ex- 

periments with safranin described in 

former numbers of the Jahrbuch, 
’ Pfitzner condemns them all, and as- 

serts that no commercial safranin 
stains a nucleus well. He employed 
a good dye from Friedrich Schafer in 

Darmstadt. 
(A good safranin as well as most 

of the anilin dyes may now be bought 

at various places, as from Dr. Georg 

Grubler, Leipzig, Dufour Strasse, 
78 
113. Ehrlich. Ueber das Methylen- 

blau und seine klinisch-bac- 
terioscopish Verwerthung. 
Zeitsch. f. klin Med., ii, 1881, 
p- 710. 

Only basic dyes are suitable for in- 
vestigations of bacteria. Those com- 
monly used, like Bismarck brown, 
fuchsin, methyl and gentiana violet 
stain too deeply, some form granular 
precipitates liable to cause errors. 
Methyl blue appears to be free from 
these objections. A solution in water 
is used, and the dried preparation, 
soaked for a suitable time, 1 to 24 
hours, then washed, dried, and 
mounted in Canada balsam. The 

blue used is from Hesterburg, Berlin, 
Louisenstrasse, 39. 
114. Griesbach. Ein 

tious-mittel fiir 
und thierische Gewebe. 
Anz., 1882, p. 406. 

neues Tinc- 

menschliche 
Zool. 

| 
Iodine green proves to be a supe- 

rior dye, and in many respects sur- 
passes any of the anilins heretofore 
used in microscopy. It does not ap- 
pear to have been before applied, and 
is preferred in a water solution of 1 
part to 35, though it does very well 
inalcohol. Staining is instantaneous, 
and the mounts may be in balsam. 
Unfortunately, iodine green is no 
longer manufactured, because too 
costly, and methyl green offers an in- 
ferior substitute, which may be ap- 
plied in a similar manner. 
115. Flesch. Kleine Mittheilungen 

zur histologischen Technik. 
Zool. Anz., 1882, p. 554. 

The application of iodine green 
and methyl green, supposed by Gries- 
bach to be new, is shown to be old in 
England, where it was recommended 
for double staining. Combinations 
of green and red anilins are recom- 
mended. (I have myself used iodine 
green in 1881). 
116. Weigert. Ueber eine neue Un- 

tersuchungs-methode des Cen- 
tralnervensystems. Centralbl. 
f. d. med. Wiss., 1882, pp. 
753 and 772. 

Acid fuchsin stains the central nerves 
in a way hitherto unknown. Fuchsin 
(of the Badische Anilin Soda Fabrik, 
No. 130) is used in concentrated so- 
lution. Also addi gramme of caustic 
potash to 100 c. c. absolute alcohol in 
a closed flask, allow it to stand 24 
hours, filter, and mix 10 c. c. with 
100 c. c. alcohol as solvent for the 
dye. Alcohol saturated with salt is 
used as a dehydrator. 

If nerve sections are merely treated 
with acid fuchsin, the differentiation 
is feeble, but if after staining they are 
put in alkaline alcohol, and the dye 
soaked out, the structure becomes 
distinct because the grey matter 
chiefly retains the color. The fol- 
lowing is the exact process :—Sections 
hardened in chrome salts are laid in 
the dye for an hour, then in water 
and washed, then in dilute alkaline 
alcohol, in which they remain till the 
gray substance is distinctly seen. ~ 
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This must be carefully observed not 
to miss the best moment. 

changed. If successful, the gray 
matter will be more transparent than 
the white, and the whole section red- 
dish. If too pale, put again in the 
dye, if not distinct, soak in the alka- | 

If satisfactory, dehy- | line alcohol. 
drate in salt alcohol and mount in 
balsam. Such preparations are supe- 
rior to all others in clearness of detail. 
A part of the gray matter only is 
thoroughly Stairied called by W eigert 
- erythrophile’ or redloving, but as this | 
matter surrounds the finest fibrillce in 
thin layers they become very clear. 

(This method is undoubtedly of 
of great value in the examination 

nerves, especially in following the 
very fine fibrille, but we think it 
should be used in connection with 
the sometimes despised carmine 
staining. The nerve cells are not 
colored, and the many details are a 
serious objection. 
fluid are required before the section 
finds a rest in its balsam; and it is 
difficult to treat a series of sections at 
the same time). 
117. Weigert. Ueber Schnellhartung 

der nervésen Centralorgane 
zum Zwecke der Siurefuch- 
sinfarbung. Centralbl. f. d. 
med. Wiss., 1882, p. 81g. 

In order to prepare the material 
for the dye treat it with Miiller’s 
fluid or dry in an oven at 30°-40° C. 
about 4 days; without heat, 8-13 
days is required. Or a fluid of 24 
per cent. potassium bichromate and $ 
per cent. cupric sulphate may be used. 
118. Mayer S. Beitrag zur histo- 

logischen Technik. Sitzb. d. 
Wien. Acad., lxxxv, Abth., 
iii, Februar. 

Violet ‘B’ of Bindschedler and 
Busch is tried for the first time, and 
washed in 4 per cent. salt solution 
1 to 30. Staining requires from a 
second to 1 minute. The finer ves- 
sels are clearly made out, also fatty 
tissue, the substance and the nucleus 
of the connective tissue cells. 

Lay again | 
in fresh distilled water several times | 

Seven changes of 

Elas- | 

tic fibres appear ultramarine blue on 
violet ground. Unstriped muscle. 
and smaller nerves stand out clearly. 
They must be preserved in potassium 
acetate, or dried and put in dammar. 
(It is very difficult to buy a good 
sample of this dye, and we think it 
inferior to others). ‘ 
119. Bizzozero. Ueber einen neuen 

Formbestandtheil des Blutes 
und dessen Rolle bei der 
Thrombose und_ Blutgerin- 
nung. Arch. path. Anat. u 
Phys. 

Blood disks are stained with methyl 
violet, 1 part concentrated solution 
in water to 5000, 75 per cent. solu- 
tion of salt. Uses also gentian violet 
I—3000 per cent. 

120. Eloui. Recherches histologiques 
sur le tissu connectiv de la 
cornée, Paris, 1881. 

Eosin is dissolved in pure glycerin, 
and fixed by adding alum to the 
glycerin to saturation. 

(Alum is an excellent mordant 
for many anilins). 

121. Errera. La nigrosine comme 
réactif colorant pour les noy- 

aux. Proces verb. Soc. Belge 
dermicr., 1881, p. 134. 

Nigrosin soluble in water is rec- 
ommended as good for nuclei. Per- 
manent in glycerin and resin. 
122. Le Vert de Jade. Nouveau 

réactif colorant. Journ. de 
Microgr., vi, p. 470. 

Recommends iodine green. (See 
I1O, etc.) 5 
123. Strasburger. Ueber den Thei- 

lungsvorgang der Zellkerne, 
und das Verhaltuiss der Kern- 
theilung zur Zelltheilung. 
Arch. mikr. Anat., xxi, 
p- 476. Zellbildung und 
Zelltheilung 3, Auf., p. 141. 

A little methyl green is dissolved in 
I per cent. acetic acid to arrest and 
fix the figures of dividing cells. 
These take a temporary color. A 
solution in dilute glycerin is used to 
tinge preparations in alcohol, which 
are fixed in a 50 per cent. solution 
nitric acid. Staining takes place 
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rapidly, and the spindle-shaped fibres 
stand out clearly, but the prepara- 
tions are not permanent. 

124. Norner. Beitrag zur Behand- 

lung mikroskopischer Prapa- 
rate. Arch. mikr. Anat., 

XXL, (351. 
Magdala red anilinis highly praised 

as quick, intense, and diflerentiating. 

May. be applied to alcoholic and 
chrome preparations. Besides ani- 
mal tissues it is especially recom- 
mended for plants, and especially 
the lower fungi. The preparations 
appear permanent, but are not yet old 

‘enough to rely on. 
Certes. Onthe processes of col- 
oring living micro-organisms. 

Amer. Micr. Journ., vol. 
iii, p. 224. Sur les procédés 
de coloration des organismes 

vivants. Note complémen- 

iaites) / bulliebooe .. 2.0.01; 
France, 1881, p. 21,226. 

Another method of staining unicel- 
lular beings. A drop of alcoholic 
solution of cyanin, Bismarck brown, 
etc., is placed on a glass slip, and 
spread. The alcohol evaporates, and 
when nearly dry put on the drop of 
water containing the infusoria that 
will be quickly stained. (See 110). 
126. Weigert. Zur Technik der 

Mikroskopischen  Bacterien- 

untersuchung. Arch. Path. 
Anat. u Phys., Ixxxiv, 275. 

The best description of the appli- 
cation of anilin dyes in pathological 
investigations, and especially as re- 
lates to micro-organisms, is in Fried- 
lander’s book. 
127. Koch. Die Aetiologie der Tu- 

berculose. Berl.  klinische 
Wochenschrift, 1882, No. 15. 

Ditto. Mittheilungen des 
Kaiserl. Gesundheitamtes. 

128. Friedlander. Mikroskopische 
Technik, etc., Kassel und 
Berlin, 1882. 

The following process is given by 
Koch for demonstrating tubercular 
bacilli :—The section, or dry prepar- 
ation, is put for 24 hours in a mix- 
ture of distilled water 200, concen- 

trated alcholic solution methyl blue 
IO, 10 per cent. caustic potash, 0.2 
From this the dark blue sections are 
put in a concentrated aqueous solu- 
tion of vesuvin for 15 minutes. 
Then wash, dehydrate with alcohol. 
clear up in oil of cloves. , Nuclei 
and micrococci will be brown, the 
bacillus of tubercle a deep blue. 

[ To be continued. | 

EDITORIAL. 

Publisher’s Notices.—All communications, re- 
mittances, exchanges, etc., should be addressed to the 
Editor, P. O. Box 630, Washington, D. C. 
Remittances should be made by postal notes, money 

orders, or by money sent in registered letters. Drafts 
should be made payable in Washington, New York, 
Boston, or Philadelphia. 

Subscription-price $1 per year, strictly in advance. 
All subscriptions begin with the January number. 
The regular receipt of the JouRNAL, which is issued 

on the 15th of each month, will be an acknowledgment 
of payment. 
A pink wrapper indicates that the subscription has 

expired. 
The first volume, 1880, is entirely out of print. The 

succeeding volumes will be sent by the publisher for 
the prices given below, which are net. 

Vol. II (1881) complete, $1 so. 
Vol III (1882) complete, $2.00. 
Vol. IV (1883) complete, $1.50. 
Vol. V (1884) complete, $1.50. 
Vol. V (1884), Nos. 2-12, $1.00. 

SpeciAL Notice.—We have not 
hitherto deemed it necessary to send 
special notices to subscribers request- 
ing them to renew their orders, but 
since it occasionally happens that the 
matter is neglected merely from forget- 
fulness, we “have adopted the plan of 
sending the journal in a conspicuously 
colored, pink wrapper, to indicate the 
expiration of subscription. Many 
such will be sent out next month. 

It has also happened several times 
in the past, that some who have taken 
the journal since its beginning, and 
who, as we are well aware, will con- 
tinue to take it for years to come, have 
been inclined to expostulate with us 
for stopping their journal when their 
subscriptions have expired. 

In explanation we can only say that 
we do not give personal attention to 
the subscription list, and it is only 
when we have occasion to refer to it 
to find an address, or for some such 
purpose, that we are likely to notice 
the absence of a familiar name. The 

 —— 
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rule is that subscriptions must be paid 
before a name is entered on the list; 
and as this involves making an entirely 
new list each year, we cannot, except 
at the éxpenditure of much more time | 

than can be well aflorded, compare 
new and old lists to find the delin- 
quents, and then write to remind them 
of the matter. 

The list for 1886 is already begun. 
and we are prepared to enter subscrip- 
tions as rapidly as they may arrive. 

: fe) 
New Mountine MeEp1A.—A cor- 

respondent has requested information 
concerning the stannous chloride used 
by Professor Smith in his highly re- 
fractive medium described on page 
161. Since others may also be un- 
certain concerning the tin compound 
employed, we may state that stannous 
chloride is not the bichloride of phar- 
macists, but is commonly known as 
the protochloride of tin, the ‘ salts of 
tin’ of dyers. Professor Smith uses 
the chemically pure compound, which 
costs about sixty cents a pound, and 
this may be obtained of F. A. Rei- 
chardt & Co., 96 Liberty street, or of 
Eimer & Amend, 205 Third avenue, 
New York. 
A good quality of gelatin should 

be used, such as is sold for photo- 
graphic purposes. Professor Smith 
has been using what is known as 
boro-glyceride instead of gelatin, 
which ‘fastens the cover-glass. as se- 
curely as balsam, and is easily cleaned 
off around the cover. 

It is advised to use wax rings for 
protecting the mounts in this medium, 
as affording the best and quickest 
means of finishing the mounts. 
White sheet-wax is recommended, 
rings being punched from it of the 
proper size, and attached by careful 
heating. Colored cements may then 
be applied asa finish, but they are not 
required. 
We notice an error in the name 

hydrochloric acid on page 161, line 15 
from bottom of second column. It 
is rather remarkable that the proofs 
should have passed through the hands 

of author, editor, and proof reader, 
and still such an error remain, but so 

it is. 

O 

PostaL Crus Boxes.— Box Cy 
came to this circuit October 5th, with 
two of Cole’s preparations, one a 
cross-section of cucumber stem, the 
other a longitudinal section of sun- 
flower stem. Both are very instruc- 
tive, and the description makes them 

far more so than they would be with- 
out it. 

Box E was received at the same 
time as the preceding one. The 
preparations are :— 

1. Pleurosigma formosum. Louis 
H. Noe. 

2. Jaws of water-spiders. T. D. 
Hodges. 

3. Cluster of eggs of elm-leaf 
beetle. Prof. S. Lockwood. 

There is an interesting account of 
the life and habits of the voracious 
beetle. The cluster of egg-shells is 
a very pretty object. 

4. Cristaeburnea. E.A. Apgar. 
A very neat preparation, but, un- 
fortunately, not a word of explanation 
accompanies it. The name is not 
correctly given in the letter accompa- 
nying the box. The specimen is one 
of the polyzoa, quite common, grow- 
ing on seaweeds, etc. 

5. Infant’s tongue, section. R.H. 
Chase. 

6. Brand of May-apple, Pucczuza 
aculeata. FE. A. Rau. The mount- 
ing medium was water, the cement, 
asphalt; the natural consequence is 
a dry preparation. 

Box Cx was received Oct. 13th, 
with two preparations of Mr. Cole. 

Section of nerve. : 
Ossification of cartilage. 

Box D was received October 23d, 
with six preparations of interest. 
Professor Lockwood writes that the 
original letter-package of this box 
had been lost, and the managers had 
replaced it by memoranda obtained 
with some difficulty. He commends 
the preparations apis unusually inter- 
esting.’ 
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t. Unknown fly in fossil gum | succeeded in overcoming the most serious 
copal. A. T. Veeder. objection to its use, its extreme fluidity. 

2. Transverse section of tea-leaf | He now offers the oil in a thickened con- 
aH ‘st op aeehman dition, and with a refractive power almost 
2 a aeeerey Uaioe fea : identical with that of cover-glass. We 

3. Striated muscular fibres, in- | notice that Mr. Zeiss has ceased to make, 
jected. T. D. Biscoe. except by special order, the water immer- 

4. Section of cat’s tail, injected. | sion objective of 0.75 mm. focus, since 
G. W. Worcester. experience has shown that such a short 

5. Conjugation of alge. E. L. focus in a water immersion lens offers no 
ne ecematn, advantage that cannot be more effectively 

obtained by the use of the ;4-inch homo- 
gene immersion. 6. Lung of foetus. Chas. K. Wells. 

Box Cw came to hand October 
31st, with two of Cole’s preparations. 
The objects contained in it are: 

— The September number of the Aaz- 
sas City Review, an excellent magazine 
for general reading, published at Kansas 

a Primary tissue. City, Mo., contains its usual variety of 
2. Epidermal tissue. interesting and valuable articles. The 

Review comes to us in a new dress, and 
: is henceforth to be an illustrated monthly 

NOTES. magazine, but the price is only $2.50 per 
SS = ——== | year. 
— We have received a new edition of 

the catalogue of Mr. Carl Zeiss from 
— The San Francisco Microscopical So- 

4 : ciety seems to be most active of any dur- 
Messrs. Emmerich & Son, who have just ae the summer months. We receive re- 
received a supply of them. } The cata- ports of its proceedings regularly from the 
logue is issued in far more attractive style Secretary, Mr. A. H. Breckenfield. At 

than hitherto, and is much larger than | 4 meeting in July, Dr. J. M. Selfridge read 
previous editions. It affords a complete | 4, paper of the evening, entitled ‘Bac- 

list of the microscopical apparatus, in- | teria’ and Their Relation to Health and 
cluding the objectives, made by Mr. Zeiss, 
with numerous illustrations. Glancing over 
the pages we notice many changes and 
additions. * 
Among the additions may be mentioned 

an apparatus for measuring the growth 
of plants, devised by Reinke. In addition 
to the spectral-ocular, so well known, 
there is now offered a micro-spectral ob- 
jective, devised by Engelmann for obser- 
vations on the action of spectral colors 
upon microscopic objects. The device is 
fitted beneath the stage of the microscope, 
and projects a spectrum upon the object 
in the field of view. The Abbe analysing- 
ocular, hitherto advertised, and the polar- 
izing apparatus connected with it, is no 
longer made, owing to the difficulty of 
obtaining sufficiently good calc spar for 
the prisms. Two forms of apparatus for 
photo-micrography are described, with an 
illustration of a method of quickly uniting 
the microscope tube and camera with a 
light-tight joint. 

The catalogue is in German, Mr. Zeiss 
might ‘find it advantageous to arrange 
with the Messrs. Emmerich for an edition 
in English. 

Disease.’ He reviewed the grounds upon 
which the advocates of the germ theory 
rest their case. Extensive quotations 
from the writings of Koch, Pasteur, Cohn, 
Sternberg and others were cited, and their 
experimental work alluded to. These em- 
inent authorities, and many others in sym- 
pathy with them, claim that it has been 
demonstrated beyond all reasonable ques- 
tion, that certain diseases, such as an- 
thrax, fowl-cholera, tubercular phthisis, 
etc., are produced be the parasitic micro- 
organisms, bacteria. Dr. Selfridge next 
stated his own view of the case, which is 
that bacteria are the result but not the 
cause of the decomposition of organic sub- 
stances. He fortified his position by quot- 
ing extensively from the writings of scien- 
tists holding similar views and by pointing 
out what he considered the fallacies in 
reasoning of his opponents, and the er- 
roneous deductions drawn by them from 

order to prove that one thing is the cause 
of another, it must be shown that the 
cause was in active presence before the 
thing produced was manifest. In the 
case of bacteria, therefore, he held that 

— Mr. Zeiss still prefers cedar oil (from | it must be shown that they are in the 
Juniperus Virginiana) for his homogene | blood of a given case before the disease 
mmersion objectives, and he has lately | manifests itself. For, if they be not pres- 

their experiments. He argued that in. 

ee eee 



ent until after the disease has brought the 
system under its influence, the inference 
is that the bacteria in that case, instead of 
being the cause, are the result of the dis- 
ease. 

The theory that bacteria cause infec- 
tious disease is false, because their pres- 
ence is not necessary to produce the dis- 
ease ascribed to them. They are only 
carriers of poisons (ptomaines), which are 
generated during the decomposition of or- 
ganic matter. 

Bacteria cannot exist in healthy organ- 
isms. 

The theory that the use of germicides 
in infective and zymotic diseases is scien- 
tific treatment has been exploded, for it 
has been shown that the patient’s life 
would be jeopardized thereby. 

The value of their presence as a means 
of diagnosis is admitted. 

An animated discussion then arose, 
in which the advocates of the germ theory, 
led by Dr. Hallard, stoutly maintained 
the correctness of their views. 

Prof. Hanks presented two slides of 
gold from quartz collected by him at the 
mines near Dahlonega, Ga. The peculi- 
arity of the gold consisted in its crystalline 
condition, its purity, and absolute free- 
dom from coating. Slides of this material 
will be furnished to members interested in 
the subject. 

Mr. Payzant exhibited specimens of 
Eudorina elegans (living ), a beautiful 
little plant belonging to the group Volvo- 
.cine@. It occurred in such prodigious 
numbers as to impart a distinct green color 
to the water in which it was found. 

— We are pleased to notice the success 
with which Mr. Alfred Allen has con- 
ducted the Journal of Microscopy and 
Natural Science, originally the Journal of 
the Postal Microscopical Society. It is 
now a quarterly, with lithographic plates 
in each issue ; the contents are varied and 
instructive. The volume which ends this 
year is full of valuable information for the 
working microscopist. We congratulate 
Mr. Allen upon his success, and trust his 
new venture, the proposed Sczentific En- 
guirer, will also prove remunerative. 

— The August number of Mr. T. Bol- 
ton’s Portfolio of Drawings and Descrip- 
tions of Living Organisms was recently 
received from the author. The publica- 
tion is an excellent one for the general 
microscopist. This number, the price of 
which is one shilling, is devoted to the 
animal kingdom, and contains representa- 
tions of fourteen species of rhizopods, in- 
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fusoria, etc.—not very finely drawn, to be 
sure, but useful to one who wishes to de- 
termine species. Mr. Bolton’s address is 
Birmingham, England. 

— The annual election of the Washing- 
ton Microscopical Society was held on the 
evening of October 13th, when the follow- 
ing officers were elected: President, Dr. 
Robert Reyburn ; vice-president, Prof. Wil- 
liam H. Seaman; corresponding secre- 
tary, Dr. E. M. Schaeffer; recording sec- 
retary, Dr. E. A. Balloch; treasurer, Dr. 
C. T. Caldwell. The society is slowly 
growing, and the prospects are good for 
a prosperous year. 

— The Botanical Gazette is to be en- 
larged next year, and the subscription 
price increased. We are pleased to notice 
such evidence of its prosperity. It will 
be made to appeal toa larger circle of 
readers, and will include some more popu- 
lar articles, of interest to botanists and 
others. With three editors, in different 
parts of the country, there should be no 
dearth of news at any time. 

CORRESPONDENCE. 

Styrax for Mounting. 

To THE EDITOR :—In the August num- 
ber of the Journal of the Royal Micro- 
scopical Society, I find (page 744) a con- 
densed extract of my article on mounting 
in American storax taken from the May 
issue of the American Monthly Micro- 
scopical Journal. To the extract is added 
a short paragraph, stating that Mr. J. Deby 
finds that styrax never dries completely. 

I wish just here to state that my expe- 
rience with the styrax of commerce has 
been similar to his; but that our southern 
sweet gum (the exudation of Liguidambar 
styraciflua), when treated as indicated by 
me, gives a chloroform solution which 
hardens as thoroughly as the balsam 
solution, and has the advantage over it 
of rendering fine details more visible. 
As far as I have heard from persons using 
genuine American styrax (or storax), it 
has been satisfactory as a mounting me- 
dium, hardening thoroughly and giving 
clear and in every way excellent mounts. 

A. B. AUBERT. 
) 

Pseudo-Cyclosis. 

To tHE Epiror:—I do not know 
_which was greater, my surprise or my 
delight, on reading Dr. Wallich’s paper 
in the October number of the Journal, 
on The Pseudo-Cyclosis in Amoeba, | 
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certainly was astonished on learning for 
the first time that I had been precluded 
in the observations which begat my paper 
entitled Pseudo-Cyclosis, published in the 
last March number, and my delight was 
increased on reading Dr. Wallich’s ex- 
tracts from his papers published so long 
ago, at seeing that, excepting the hyphen 
used by me, we both had coined the same 
word as a name for the interesting move- 
ment which we both had studied in the 
Ame@ba. As Iwas in absolute ignorance 
of Dr. Wallich’s work done in the Old 
World so many years ago, I am content, 
asan humble worker in the New World, 
of re-discovering and re-naming the 
phenomenon in question. How is it, let 
me ask, that the learned Doctor's word 
has not become, ere this, current coin of 
the realm? Also that good word of his 
used in this connection to denote the 
reciprocal convertibility of endosarc and 
ectosarc in the Ameeba, namely, am@ba- 
basts ? S. Lock woop. 

Ocr. 26th, 1885. 

_ NOTICES OF BOOKS. 

The Opium Habit. By F. M. Hamlin, 
M.D., Auburn, N.Y. Reprinted from 
The Transactions of the Medical So- 
ciety of the State of: New York for 1885. 
(Pamphlet, pp. 13.) 

In these few pages Dr. Hamlin describes 
his experience with persons addicted to 
the use of opium, and his method of 
treatment, which is rapid and effective. 

The Microscope in Botany. A Guide for 
the Microscopical Investigation of Vege- 
table Substances. From the German 
of Dr. Julius Wilhelm Behrens. Trans- 
lated and edited by Rev. A. B. Hervey, 

._ A.M., assisted by R. H. Ward, M.D., 
F.R.M.S._ Illustrated with thirteen 
plates and one hundred and fifty-three 
cuts. Boston: S. E. Cassino & Co. 
1885. (Large 8vo, pp. 15 and 466.) 

This is an elegant volume, which should 
be in the library of every student of bot- 
any and histology. The first two chapters 
treat of the microscope and accessories, 
adapted to the requirements of American 
and English students by Dr. Ward. The 
third chapter deals with the methods of 
preparing microscopic objects, including 
the cutting of sections, and mounting, in 
various ways, examining living organisms, 
and instructions for making drawings 
from the microscope. The fourth and 
fifth chapters are probably the most valu- 

able, since the information contained in 
them is not to be readily found elsewhere. 
The former treats of reagents for micro- 
chemical tests, the latter describes the 
method of conducting such observations. 
The methods for the complete microscopi- 
cal investigation of vegetable structures 
are here given in a manner that makes 
the work invaluable to the student, who 
is also relieved of the necessity of search- 
ing through the very scattered literature 
of this subject. 

The Physician's Visiting List (Lindsay & 
Blakiston’s) for 1886. Thirty-fifth year 
of its publication. Philadelphia: P. 
Blakiston, Son & Co., 1012 Walnut 
street. ’ 

This convenient pocket-book is so well 
known to practicing physicians that no 
commendation is needed in this place. 
It is issued in excellent style, and contains 
valuable tables that the physician should 
never be without, as well as a most com- 
plete system of recording particulars of 
cases and visits. 

Elephant Pipes in the Museum of the 
Academy of Natural Sciences, Daven- 
port, Iowa. By Charles E. Putnam. 
Davenport, Iowa, 1885. (Pamphlet, 
8vo, pp. 40.) 

A vindication of the authenticity of the 
elephant pipes and inscribed tablets in 
the museum, from the accusations of Mr. 
Henshaw in the second annual Report of 
the Bureau of Ethnology. 

Cholera, its Nature, Symptoms, History, 
Cause, and Prevention, with an outline 
Review of the Germ Theory of Dis- 
ease, one of the Sommerville Course 
of Lectures (extended) provided for by 
the Natural History Society of Montreal. 
By J. B. McConnell, M.D., Professor of 
Materia Medica and Therapeutics, and 
Lecturer on Practical Histology, Uni- 
versity of Bishop's College Faculty of 
Medicine, etc. Montreal: Published by 
Robert Miller, Son & Co. 1885. (Pam- 
phlet, 8vo, pp. 40.) 

A study of the literature of the subject, 
which appears to have been conducted 
systematically and with care, 

Exchanges. 

{Exchanges are inserted in this column without. 
charge. They will be strictly limited to mounted ob- 
jects, and material for mounting. | 

Wanted: Cleaned St. Vincent material, for cash. 
E. A. SCHULTZE, 

‘lompkinsville, Staten Island, N. Y. 
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The Red Snow.* 
BY THE EDITOR. 

The red snow which attracted 
much attention from scientific gentle- 
men when it was brought home from 
the Arctic regions by Captain Ross 
in the year 1818, was by no means 
unknown before that time. De Saus- 
sure, as early as 1760, observed it on 
Mount Breven, in Switzerland, and 
since then many others have noticed 
it in the Alps, Pyrenees, and it seems 
to occur frequently in all parts of the 
world. Particular interest, however, 
was manifested inthe material brought 
home by Captain Ross, and several 
botanists secured specimens for ex- 
amination. It will be interesting to 
recall the narrative of Captain Ross, 
as published in the description of his 
voyage for the purpose of exploring 
Baffin’s Bay and discovering a north- 
west passage. On the 17th of August, 
1818, when not far from Cape York, 
in lat. 75° 54’ N., long. 67° 15’ W.., 
he observed that ‘the snow on the 
face of the cliffs presented an appear- 
ance both novel and interesting, being 
apparently stained or covered by some 
substance, which gave it a deep crim- 
son color..... 

‘ At two p.M. it fell nearly calm, 
and I sent a boat with Mr. Ross, mid- 
shipman, and Mr. Beverley, assistant 
surgeon, and a party, to bring off 
some of the snow, and to make what 
remarks they could on the circum- 
stances attending it..... 

‘ They found that the snow was pene- 
trated even down to the rock, in many 
places to a depth of ten or twelve feet, 

* Read before the Biological Society of Washing- 
ton> Dec. 12th, 1885. 

Wasuineton, D. C., Decemprr, 1885. No. 12. 

by the coloring matter, and that it had 
the appearance of having been a long 
time in that state.....The snow was 
immediately examined by a micro- 
scope, magnifying r1o times, and the 
substance appeared to consist of par- 
ticles like a very minute, round seed, 
which were exactly of the same size, 
and of a deep red color; on some of 
the particles a small dark speck was 
also seen. It was the general opinion 
of the officers who examined it by the 
microscope that it must be vegeta- 
ble, and this opinion seemed to gain 
strength by the nature of the places 
where it was found; these were the 
sides of the hills, about six hundred 
feet high, on the tops of which was 
seen vegetation of yellowish green 
and reddish brown colours. The ex- 
tent of these cliffs was about eight 
miles.’ 
A colored engraving accompanying 

this report represents the Crimson 
Cliffs, as they were named, the color 
being bright crimson, extending down 
almost to the water. 
An examination of the red snow 

was made by Dr. Wollaston, who re- 
garded it of vegetable nature. His 
report is published in the Appendix 
to the work mentioned above. 

In February, 1819, about six months 
after its first discovery by Capt. Ross, 
Francis Bauer, F. L. S., received a 
quart bottle full of the melted snow, 
which he examined to determine the 
nature of the coloring matter. His 
results are given in full in a letter to 
Waits) Brande, Esq., 'Secr. ‘Reiss 
which is published in the Quart. 
Journ. of Literature, Science and 
the Arts, vol. vii (1819), p. 222. 
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At that time it was still a question 
whether the spherical, red particles 
were of animal or vegetal nature. 
Mr. Bauer compared them to the 
‘pollen of some plants, or to the 
minute fungi of the genus Uredo.’ 
Examining them with higher mag- 
nification, he ‘ soon found several in- 
dividuals still adhering to their pedi- 
cles, the same as I have found in 
most species of Uredo, and which 
distinguishes these minute fungi from 
the pollen of some plants.’ 

In the plate accompanying this 
interesting article the cells are figured 

-- with their pedicels, and also the clus- 
ters upon the ‘jelly-like spawn,’ as 
the author termed it, which is repre- 
sented as a mass of small, oval, yel- 
lowish, growing cells. The name 
Uredo nivalis was therefore given to 
the plant. 

It is quite evident from the figures 
that the idea that the plant is an 
Uredo greatly influenced these ob- 
servations. Yet imperfect instruments 
may have contributed to the mistakes. 
There are no pedicels, and the ‘ spawn’ 
is probably the gelatinous material 
which surrounds the cells. 

In Philosophical Transactions, 
1820, p. 165, is another article by 
Francis: Bauer, Esqi,) FL. S., in 
which he describes some experiments 
with the specimens of red snow col- 
lected by Capt. Ross. Still main- 
taining that it is a fungus growth, the 
writer placed samples in small glass 
bottles, packed the latter full of snow, 
and observed a considerable increase 
of the cells in the course of several 
experiments. He observed that the 
plant would not grow on the surface 
of the snow, but flourished when 
entirely imbedded in it. The results 
of these experiments, however, do 
not seem to possess much value, as 
they throw no light upon the method 
of growth or structure of the plant. 
Even the fact of cell division, under 
the artificial conditions, seems not to 
be satisfactorily established. 

Professor Hooker, in the Appendix 
to Captain Parry’s Voyage for the 

Discovery of a Northwest Passage, 
1819-20, Supplement, p. 428, re- 
garded the plant as ‘ not decidedly a 
Palmella,* since the granules are 
not immersed, yet approaches much 
nearer to it than to Uredo, and he 
suggested that the generic character 
of Lyngbye’s genus Palmella might 
be modified to include it. 

The same writer thus alludes to its 
occurrence in the Arctic regions :— 

‘That a plant should vegetate in 
and upon snow, and that it should do 
so, too, to such an extent as to cover 

a tract of eight miles in length, and 
frequently to a depth through the 
snow of ten or twelve feet, must, in- 
deed, excite our astonishment.’ 

In Greville’s Scottish Flora there is 
an interesting account of this minute 
plant, which is there described as 
Protococcus nivalis, the name first 
given toitby Agardh. Greville states 
that the red globules appear reticulated 
on the surface owing to enclosed gran- 
ules, usually 6-S in number, which 
escape by rupture of the mother cell. 

Ihave examined many cells under 
conditions favorable for observing any 
reticulation or granules, but have not 
detected anything of the kind. It is 
not unlikely, however, that none of 
my specimens were in the condition 
of growth to show granules, which 
perhaps may be seen in other stages. 

The description of Greville, how- 
ever, seems to be based upon observa- 
tions on a plant found by Capt. Car- 
michael on the borders of the lakes 
of Linsmore, in Scotland, growing 
‘abundantly over the decayed reeds, 
leaves, etc.,at the water’sedge.’ This 
indicates a very different habitat from 
the polar snows or snow-clad sum- 
mits of mountains, and there may be 
a question whether the Scottish and 
the Arctic plants arethesame. How- 
ever, this author, referring to the 
distribution of the red snow, writes 
as follows:—‘ The most probable 
conjecture seems to be, that the 
snow is not the natural  situa- 

* Palmel/a Lyngbye, massa gelatinosa, suvhyalina, 
granulis solitariis globosis farcta. 

| 
. 
} 
7 
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tion of Protococcus nivalis, but 
that, being tenacious of life, it pre- 

. . . | 

serves its vitality when cast upon so 
chilling a surface, and under favora- 
ble circumstances even propagates 
MEPEMECIES SL 5.6 eves sce as Having be- 
come once established in the snow, it 
is possible that, by the intense cold 
of winter, the vegetating power may 
be suspended beneath the frozen sur- 
face, when, in other situations, it 
would have perished ; and thus, on the 
annual dissolution of the superincum- 
bent snow, our Protococcus, numer- 
ous as the grains of sand on the sea- 
shore, may start at once into renewed 
life, and seem indeed to have de- 
scended unseen from the clouds.’ 

I was led to review the literature 
of the red snow for the purpose of 
discovering some basis upon which its 
systematic position among the alge 
could be established, but so little has 
been written about the life-history of 
the plant that it is impossible to as- 
sign it to any genus. The observa- 
tions of Bauer seem to me very un- 
satisfactory. Agardh did not observe 
its method of propagation, but es- 
tablished the genus Protococcus upon 
the characters observed by him— 
globules aggregated, without mucous. 
This generic character does not hold 
even for this plant, as Greville ob- 
served, and this author, deeming the 
plant generically distinct from others 
then known, adopted Agardh’s name 
Protococcus, but characterized the 
genus as follows :—‘ Globules aggre- 
gated, naked, containing granules, 
sessile upon a transparent gelatinous 
mass.’ Greville, as already men- 
tioned, observed and figured granules 
which escape by rupture of the pa- 
rent cell. It may be presumed that 
these small red or yellowish granules 
are young cells of succeeding genera- 
tions, but their growth has not been 
observed. Baron Wrangel, who re- 
garded the plant a lichen, to which 
he gave the name Lefraria ker- 
mesina, placed some limestone cov- 
ered with the plant in water, and ob- 
served a number of globules of a 
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yellowish color of which the larger 
red ones seemedto be composed. He 
also observed the large globules swim 
about, like infusoria, burst, and give 
exit to smaller ones. Dr. Hooker, 
with excellent reason, it seems to me, 
regarded the plant as a Palmella. 

In the latest literature of alge the 
plant is classed as a Chlamydococcus, 
and it is this that first led me to 
search the literature for some facts to 
justify such a classification. It seems 
to be based entirely upon the fact that 
Agardh’s genus Protococcus is now 
merged into Chlamydococcus. Until 
the method of propagation of this 
plant is more satisfactorily established, 
it is impossible to fix its systematic 
position. I consider the assumption 
that the red snow is identical with the 
Protococcus pluvialis described by 
Cohn, is not supported by sufficient 
knowledge. 

The bright red color of this plant 
may or may not be of special signifi- 
cance in classification. It is not im- 
probable that in its actively vegetating 
condition the plant is green. ‘This 
is indicated by the observations of 
early discoverers. Such achange of 
color is not unusual among certain 
alge. It is a characteristic of many 
unicellular forms, especially Chlamy- 
dococcus and Chlamydomonas. The 
change from green to red is of great 
physiological importance in these 
instances. 
A specimen of the red snow col- 

lected by Dr. Kane from the crimson 
cliffs of Beverly is in the National 
Museum, designated on the museum 
register No. 10,119. This specimen 
was recently brought to my notice by 
Mr. A. H. Clark. It was in a glass- 
stoppered one-ounce wide-mouth bot- 
tle. The material was evidently put 
in with water, but is now thoroughly 
dry. The stopper could not be re- 
moved without breaking the bottle, 
hence I have transferred the contents 
to another bottle, which is before you. 

On examination I find abundance 
of the cells of red snow in this collec- 
tion, but the brilliant crimson color is 
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quite lost, only a faint tinge of red 
remaining. The diameter of these 
cells ranges from 10.8» to 30». 
A specimen was received in Janu- 

ary of this year from Poverty Gulch, 

Colorado, sent by Mr. Alexander 
McDougall. It is numbered in the 
museum register 74,537. 
From the letter which accompanied 

this specimen I quote as follows :— 
‘Sediment of a small quantity of 

snow gathered in Poverty Gulch, 
Crested Butte Co., Colorado, at an 
altitude of 12,000 feet, on the 16th of 
September, 1884. The snow-fall of 
1883-4 was very unusual, proving a 
great barrier to mining operations in 
this district. In the spring of 1884 
the uplands and valleys that were 
still covered with snow presented 
quite a novel appearance, the red and 

-white blended together in beautiful 
harmony. What it was or whence 
it came was quite a mystery to the 

miners, and in hopes that you will 
elucidate the mystery I take the 
liberty of sending youa small quantity. 

‘The snow-ball that yielded this 
sediment was gathered from snow 
that was about six feet in depth. It 
changed its color to brown, but by 
wetting a few grains and rubbing on 
white paper it is red.’ 

I made a few observations on this 
specimen, and attempted to cultivate 
some of the cells, but without success. 
The cells were of a bright red color, 
sometimes apparently quite naked, 
but frequently enclosed singly, or 
three or more together, in a colorless, 
shrivelled envelope. The cells, ex- 
clusive of the outer envelope, meas- 
ured from 14.3 to 29.2 1n diameter. 
Occasionally small naked cells were 
observed only 6.5 in diameter. 

The contents of perfect and fresh 
cells appears to be quite clear and 
transparent, with occasionally a well- 
defined sort of vesicle of a deeper 
color than the rest. 
When the endochrome was pressed 

out from the cells into the surround- 
ing water, it contracted in spherical, 
oil-like masses. 

The surrounding envelope is quite 
hard, tough, and resisting. 

ro) 

Photo-Micrography.—I1. 
BY THE EDITOR. 

2. Apparatus. 
We have deemed it advisable to 

reverse the intended order of the sub- 
heads of this division of the subject, 
that we may have opportunity to test 
a form of apparatus which we desire 
to describe in this connection should 
it prove satisfactory. We will there- 
fore defer the description of micro- 
scope and camera until next month, 
taking up now 

a. Plates, Chemicals, Devel- 
oping Apparatus, Dark- 
room, etc. 

Plates.—It is not our province to 
advocate the use of any particular 
band of plates, since all the large 
manufacturers doubtless furnish good 
plates. The kind best adapted to 
photo-micrography is a moderately 
quick plate that works clear. A plate 
that yields a negative covered with a 
general fog, such as some of the more 
rapid ones are apt to show, is not to 
be recommended. It must not be 
inferred, however, that extremely 
rapid plates cannot be found that 
work perfectly clear. Some makers, 
in attempting to excel in the sensi- 
tiveness of their emulsions, go so far 
that a very slight forcing in the de- 
velopment causes a noticeable gen- 
eral fog over the plates. The advan- 
tage of extreme rapidity obtained at 
the expense of clearness in the shad- 
ows, is, to say the least, questionable. 
So long as the plate works clear, its 
rapidity is a secondary consideration. 
Doubtless a moderately rapid plate 
will be most generally preferred for 
work with powers up to a 4-inch, 
and quicker plates for higher powers. 

Developing Apparatus.—The ne- 
cessary apparatus, which should be 
purchased at the beginning, is the 
same as would be required for field 
work. We give a list of the articles, 
with the current prices appended : — _ 
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I 2-ounce measuring glass, - $0.25 
1 Minim measuring glass, - - 0.25 
3 Developing trays (for 4 X 5 

plates), - - - - $0.60—0.90 
1 Ruby lantern, - - - 0.75—6.00 
1 Negative rack, - - = OLS O 
1 Scales and weights (Apoth- 

ecary’s), - - - = - - I.00 
1 Camel-hair dusting brush 

(flat, 2 inches wide), - - 0.50 
1 Medicine dropper, - - - — .05 

Trays.—The best developing trays, 
because the most durable, are made 
of ‘ebonite,’ or hard rubber. They 
are somewhat more costly than those 
made of japanned iron, but they are 
well worth the difference in price. 
Those who intend to do considerable 
photographic work will do well to 
use trays large enough to hold two 
plates at onetime. It is a great con- 
venience and saves much time in de- 
veloping, fixing, etc. 

Glass or porcelain trays are also 
used. Japanned iron trays are quite 
likely to rust after a time, and finally 
they will leak. They may then still 
be used by coating them with par- 
affin, by melting a piece and flowing 
it over the bottom of the pan, which 
effectually stops the leak and protects 

- the metal. 
The Ruby Lantern.—There are 

numerous forms of lanterns especially 
designed for the dark room. The 

Fig. 31-—Carbutt’s Lantern, 

most elaborate is Carbutt’s ‘ Multum 
in parvo lantern,’ illustrated in figs. 31 
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and 32, which is to be highly com- 

ca 
a ——* oo 
, E 

ie. ; 32. ee aiat s Lantern, (Open.) 

mended. The price of this lantern is 
$6.00, but it can be applied to many im- 
portant uses. It is about nine inches 
square by fourteen inches high, and 
has in front a large ruby glass, giving 
a safe and abundant light for devel- 
oping. On the one side is an opal 
plate, useful for examining plates 
after fixing, and on the other side a 

door opens to permit the direct use of 
the lamp-light. A silvered reflector 
within can be operated from the out- 
side. There are other good features 
about this lantern, and altogether it 
is doubtless the best one made. This 
lantern is used as the source of light 
in Scovill’s photo-microscopic appa- 
ratus. 

Next to Carbutt’s, and probably 
quite as good for all practical pur- 
poses, is the ‘ excelsior’ lantern de- 
vised by Mr. Walmsley, shown in 
fig. 33. The price of this lantern 
is only $3.50. It is a very practical 
lantern, and deserves to be exten- 
sively used. 

Another very excellent lantern is 
Scovill’s ‘ Non-actinic dark-room lan- 
tern,’ illustrated in fig. 34, which 
is sold for $2.00. This lantern is 
glazed with orange-colored glass ; 
the light is said to be far more pleas- 
ant to work with than ruby light, 
and at the same time quite as safe for 
the plates. We cannot speak from 
experience in this matter, but we 
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have seen the orange glass in use 
where it has given perfect satisfac- 

Fic. 33.—Walmsley’s ‘ Excelsior’ Lantern. 

tion, and have no doubt it is more 
pleasant, and perhaps less trying, to 
the sight. 
A still cheaper lantern is the ‘ W. I. 

A. improved’ (fig. 35), introduced by 
the Scovill Manufacturing Company. 
The source of light is a candle, and 
it gives sufficient light for develop- 
ing, but the reader is strongly ad- 
vised not to be content with such a 
small lantern if a larger one can be 
afforded. 
light in the dark room is very desira- 
ble, as it obviates the strain upon the 
eyes, and enables work to be done 
with far more comfort. 

In passing we may mention the 
very excellent device of Mr. Walms- 
ley known as the pocket lantern, 
price go cents, which is very useful 
in travelling for changing plates, and 
even for developing. Another port- 
able lantern is Scovill’s ‘W. I. A.’ 
lantern, which likewise stows away 
very well. This, however, is not 
to be highly recommended, since if 
the lamp is not very carefully regu- 
lated, it produces more smoke for its 
size than any other apparatus under 
the sun, 

Abundance of non-actinic $ 

Negative Rack.—F¥or drying neg- 
atives a rack, constructed of wood as 

Fic. 34.—Scovill’s ‘ Non-Actinic’ Lantern, 

shown in fig. 36, is convenient, but 
by no means essential. The same 

object can be sat- 
isfactorily at- 
tained with small 
plates, by driving 
long tacks or nails 
in an upright 
board in such a 
manner that the 
negative will be 
supported at the 
lower corner be- 
tween two tacks. 
Dark Room.- 

This should not 
be too small for 
comfort, and it 
should be fittedup 
for convenience 
of working. 
Everything should be kept in good 
order within it, to avoid mistakes 
in the use of chemicals in the fee- 
ble light. Should there be an out- 
side window it may-be glazed with 
orange or ruby glass and an abun- 

IAIAOD:S 

Fic. 35.—W. I. A. ‘im- 
proved’ Lantern, 

dance of non-actinic light admitted - 
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to illuminate the room. Glass of the 
right color can be obtained from 
dealers in photographic goods. A 
less expensive plan is to cover the 

SCCVILL 

Fic. 36.— Negative Rack. 

window with heavy, translucent, 
orange-colored envelope paper, which 
admits a tolerably safe light for de- 
veloping. Mr. E. C. Pickering has 
made some experiments upon this 
subject recently, and has concluded 
that a material known as golden 
fabric is the best. Some workers 
prefer to work by the light of the 
lantern alone, deeming it more uni- 
form, and therefore better, than the 
light from an outside window. When 
the window of a dark room opens 
into another apartment, it is a good 
plan to place the lamp outside of the 
window, as the room does not then 
become heated or contaminated by 
the products of combustion. 

In all cases it is well to test the 
quality of the light admitted by ex- 
posing a plate, partly protected by 
a strip of opaque paper, to the light, 
about twelve inches from the window. 
If after an exposure of fifteen min- 
utes development fails to show any 
action of light upon the plate it may 
be considered the light is of good 
quality to work with. 

The light should enter the dark 
room so as to shine directly upon the 
plate during development. The op- 
erator should face the light. 

Running water in the dark room 
is very desirable. .If this cannot be 
had, a tank should be placed on an 
elevated shelf with a rubber tube 

leading the water to the place where 
it is required. The flow of water 
may be stopped either by a clamp, 
by bending the tube upon itself at a 
sharp angle, or by suspending the 
open end slightly above the level of 
the source of supply. This is even 
more convenient than a stop-cock. 

As regards the details of internal 
arrangements of the dark room, not 
much can be said, as everything will 
depend upon the particular circum- 
stances of each case. The water 
should be close at hand where the 
developing is done, so the plate may 
be flooded with water instantly if ne- 
cessary. There should be a con- 
venient shelf or table for plates and 
holders, a separate shelf for a tray to 
contain the fixing bath, and a place 
for chemicals, developing solutions, 
and sundry bottles that will con- 
stantly accumulate, and be as con- 
stantly in demand. 

[ To be continued. | 

a) 

Results of Experiments Upon the 
Adhesiveness of Some Micro- 
scopical Cements. 

BY PROF. A. B. AUBERT. 

In looking over the literature of 
microscopy, I have often wondered 
why no tests have been made of the 
comparative adhesiveness of the va- 
rious cements used. Personal expe- 
rience in the use of cements is un- 
doubtedly of very great value, never- 
theless, direct experiment may often 
be equally useful in deciding what 
cement to use for a certain purpose. 
In journals and works on mounting, 
I found so many more or less con- 
flicting statements, that I decided, as 
soon as time permitted, to make some 
tests with our most common cements. 

For this purpose I chose metallic 
cells, having an outer diameter of .77 
of an inch and an inner of .51 of an 
inch; thus offering a surface of ad- 
hesion equal to about .2262 of asquare 
inch. To these cells was soldered a 
loop of strong brass wire; they were 
then attached with the cements to 
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heavy glass slides, and put aside to 
harden for one hundred and three 
days. The slides with rings were 
put into a rigid frame, supporting 

them at both ends, and a hook, with 
a deep pan attached, was slipped into 
the loops of brass wire. Sand was 
cautiously poured into the pan, and 
when enough had been added to 
occasion the breaking apart of ring 
and slide, the quantity added was 
carefully weighed, and the condition 
of the cement noted, with the follow- 
ing results :— 

Name of cement. Condition of cement, Wt added. 
Grammes. 

*R. Mill*r’s See 
cement, - dry, - . SN Or50 

Bell’s cement, nearly dry, - 4520 
Canada balsam, chlo- 

roform solution, - somewhat soft, - 4°87 
Lovett’. cement, - dry, - - - 3850 
American styrax, chlo- 

roform solution, - a little softer than 
the Canadabalsam, 3538 

King’s cement, - nearly dry, - =) 3274 
’ Gold size Winans, & 

Newton’s), - very soft, dry only 
arou;dedges, - 2423 

Dissolved marine glue, nearly dry, - 1867 
Zinc white, - - dry, - - - 1481 

By calling Miller’s cement 1000 we 
have the following table representing 
the comparative adhesiveness of the 
cements tested :— 
Miller’s caoutchouc cement, - 1000 
Bell’s cement, - - - . - 435 
Canada balsam, - - - - 664 
Lovett’s cement, - - - - 626 
American styrax, - - - 575 
King’s cement, = = - = §32 
Gold size, - - - - = 395 
Dissolved marine glue, - - - 304 
Zinc white cement, - - - 241 

Gold size would undoubtedly have 
stood much higher in the list had it 
been sufficiently hardened. It cer- 
tainly showed considerable tenacity 
when the fact that the edges only 
were hard is taken into consideration. 

Most of the other cements were dry 
enough to make the results sufficiently 
accurate for comparison. 

R. Miller’s caoutchouc cement is of 
English manufacture, and is well 
recommended. Having only used it 
for a short time I cannot say much in 
regard to its qualities from personal 
observation. 

Bell’s cement is said to be a solu- 
tion of shellac in alcohol. It has al- 

-Geo. F. H. Markoe, 61 

ways worked well in my hands for 
glycerin, camphor, water, and some 
other liquid media. 

Canada balsam I have only used as 
a mounting medium, and should fear 
that it might become too brittle in 
time to be reliable as a cement. 

Lovett’s cement * consists of thor- 
oughly mixed, finely powdered white 
lead 2 parts, red lead 2 parts, lith- 
arge 3 parts. For use the powder is 
mixed with gold size to the consist- 
ency of cream, and the cells imme- 
diately fastened to the slides. They 
will be found quite secure in two 
weeks. It is the best cement I know 
of for liquids containing alcohol. 
‘American styrax is an excellent 
mounting medium. It would proba- 
bly remain tough longer than Canada 
balsam. I have never used it as a 
cement, however. 

King’s cement, prepared by J. D. 
King, Cottage City, Mass., I have 
found to be a pleasant cement to finish 
mounts with. The label states that 
it is ‘strong and reliable to attach 
cells and secure fluid mounts.’ 

The gold size I use is of Winsor 
& Newton’s make, it dries rapidly 
and is very tough; my experience 
with it is such that I consider it one 
of the safest, if not the safest, of our 
common cements. Cells made many 
years ago, which have been roughly 
handled, show no tendency to crack 
or loosen. 

Dissolved marine glue is a fusel oil 
(amylic alcohol) solution put up by 
Robert Howard, of Birmingham, 
England. The label states that it is 
‘very good for fixing cells, or making 
zoophyte troughs, etc.’ My expe- 
rience with it is so limited that I am 
unable to say anything additional. 

The zinc white cement (benzole 
solution of gums) was prepared by 

Warren 
street, Boston, Mass. I like this 
cement very well for dry mounts, but 
have always been in the habit of cov- 
ering it with a ring of gold size. 

* Vol. v, p. 98. 
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I have found asphalt cement and 
Brunswick black so brittle that I did 
not test them, but hope to do so 
hereafter, when I expect to add still 
other cements to my present list. 

Let it be remembered that the 
foregoing tests must be looked upon 
as comparative only, not as absolute ; 
they were made to assign places to 
cements in a comparative list. To 
determine the absolute adhesive 
strength of a cement a large number 
of tests of that one cement would 
have to be made under various con- | 

I have at present too little | 
time at command to undertake so | 

ditions. 

complicated a series of experiments. 
Orono, Maine. 

O 

The New Star Microscope. 
Through the courtesy of Mr. 

Walmsley we are enabled to present | 
an illustration of the 
‘ star ’ microscope, re- 
cently introduced by 
the Messrs. Beck. It 
is an attractive, low- 
priced microscope, 
with rack adjustment, 
fine focusing screw 
at the back of the 

‘limb, according to the 
latest and most ap- 
proved design, sub- 
stage ring, and swing- 
ing mirror-bar. The 
base is solid, and the 
instrument is admir- 
ably arranged through- 
out. Its simplicity 
and general utility will 
cause it to be in great 
demand during the 
holiday season. Mr. 
Walmsley declares it 
is ‘the most wonder- 

courage it as it tends to make micro- 
scopy more popular and increases its 
usefulness. 

ful cheap instrument 
ever made.’ It is rep- 

resented in Fig. 37. 
The demand for low- 
priced but useful mi- 
croscopesisincreasing, 
and we are glad to en- 

FL [S]S__= SSS SS 5 

Fic. 37.—New Star Microscope. 
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Diatoms and How to Collect 

Them.* 

The diatoms or bacillaria are 
small and single celled microscopic 
plants, belonging to the class of 
kryptogams. Their color is due toa 
peculiar coloring matter, diatomin. 
When living, the plants are colored 
greenish-brown or brown. The walls 
are composed of silica, and resist de- 
composition after the plant has died. 
To this circumstance is due the ori- 
gin of infusorial earths, and you well 
know what colossal deposits are 
found in different localities, and 
‘what a large share these little organ- 
isms have had in the formation of the 
surface of the earth. The walls are 
composed of two parts, which fit one 
in another, like the cover of a paper 
box, forming the two principal sides, 

~ which show the beautiful markings 
of the diatoms. 

The belts (hoops) of the diatoms 
are smooth or striped and otherwise 
marked, and if you boil them with 
strong acids they will come off; so that 
the two principal sides will be isola- 
ted. If you want to make a prepar- 
ation you always have to remove 
the belts, which costs sometimes a 
great deal of trouble. 

Small as these forms are, their dif- 
ference in size is sometimes enor- 
mous. As regards the larger forms 
you will, in some cases, be able to 
observe them with the eye as small 
white spots; the smallest, however, 
are only visible when in large num- 
bers, heaped together. 

The diatoms are distributed in 
both fresh and salt water. The first 
are, as a rule, small, single forms; 
the latter, however, large and di- 
versiform. 

I will give you some information 
about collecting them. The marine 
species are partly attached and partly 
free forms. You have to take a 

* Translated by Mr. Brunno Muller. It should be 
stated that this article is a translation of a familiar, 
private letter of Mr. Carl Muller, an experienced 
collector and preparer in Germany, to his brother, 
who, at the editor’s request, has translated it for the 
Journal, 

spoon and a walking-cane to which 
to fasten the spoon, some well corked 
glass bottles, and some pieces of 
blotting-paper. The locality where 
to collect will be a brackish swamp, 
or parts of the sea-shore within the 
ebb and flood tide. The free-living 
forms you will find on the alge that 
float in the water, and the browner 
these alge look the more certainly - 
you may expect to find diatoms upon 
them. Stones lying in the water and 
covered with a slimy substance will 
also yield diatoms. If you take 
these alge and press them carefully 
you can keep them in the blotting- 
paper. 

The mud on the ground will yield 
a great quantity of diatoms, but 
where the ground is sandy or stony 
you need not look for them, except 
where the ground has a slimy touch. 

Take the surface of the mud away 
one inch thick with the spoon and 
put it in the bottles. When you get 
home put the mud ona plate and 
let it dry. In spring or autumn, 
when the diatoms are copulating, you 
will be able to observe them. ‘The 
mud then will change in color to 
brown or yellow. In this mud some 
air-bubbles will be formed by the di- 
atoms, which tear the tender, thin 
skin, and will float on the surface of 
the water. You then only need to 
catch these flakes, or take up the 
mud with the spoon. This is im- 
mensely rich material and is com- 
posed only of diatoms. 

I have discovered a new system of 
obtaining specimens from poor ma- 
terial. ‘Take the material and dilute 
it well with water ina bowl, and let 
it stand about a quarter of an hour. 
The mud must be well stirred in the 
water so that it looks like muddy 
water. Let it stand and rest again. 
The heavy mineral particles will sink 
down. After a quarter of an hour 
the water will be clear again, but on 
the top all vegetable particles will 
float. If you have a small, fine 
sieve, pour the water through and all 
the rough parts will remain in the | 
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sieve, while the Sdiatoms} will go 

through and will float on the surface 

of the water; let it} stand),about a 

quarter of an hour, when the diatoms 

will have settled on the edge of the 

plate, and there form a ereenish-black 

border, which you can take off and 

put under the microscope. 

fo) 

Provisional'Key to Classification of 
Algve of Fresh Water.—V. 

BY THE EDITOR. 
[Continued from p. 174.) 

III. ORDER CONFERVOIDE: Kirch- 
ner. 

c. Utvinz. Group 3. 

Synopsis of Genera. 

1. Foliaceous; cells in a single 
layer. 

Thallus crustaceous. 
Protoderma, 69. 

Thallus attached, erect, leaf-like. 
Prasiola, 70. 

Thallus membranaceous, crisped, at- 
tached or floating. Ulva, 71. 

Thallus filiform. Schizomerts, 72. 

2. Membranaceous, tubular or ves- 
cicular. 

Thallus vescicular, globular. 
Physodictyon, 73. 

’Thallus tubular. 
Enteromorpha, 74. 

Thallus open or saccate ; cells round- 
ed, not close. Monostroma, 75. 

69. Genus Protoderma Kiitzing. 
Thallus crustaceous, indefinitely 

expanded, closely adherent to the sub- 
' stratum; cells angular, irregularly 
arranged, closely connected. Prop- 
agation unknown. 

70. Genus Prasiola Agardh. 
Thallus leaf-like, erect, spreading 

from an intricate mass of colorless 
filaments forming a root-like attach- 
ment. Cells angular, more or less 
arranged in groups of 2-8-16, sep- 
arated by clear spaces. 

Division of cells in two directions. 
[Sometimes the thallus arises 

from a slender petiole-like attachment 
and expands into a broad, palmate 
eaf. | 

1. Genus Ulva Linn. 
Thallus membranaceous, expand- 

ed, undulately curled or crisped, 
composed of a single stratum of 

cells, angular from mutual pressure. 
Division in two directions. Prop- 

agation by zoospores, 4-8-16 formed 
in a single cell. 

[ Ulva is a marine genus, not often _ 

represented in fresh water. The fronds 

closely resemble Prastola, and it is 

doubtful whether Praszo/a may not 

be regarded as the fresh-water repre- 

sentative of Ulva. See also Merts- 
mopedia. | 

2. Genus Schtzomeris Kiitzing. 
Thallus filiform, cylindrical, attach- 

ed, cells in a single plane, dividing first 
in one direction, later in two direc- 

tions forming groups of four. Frond 
constricted here and there. 

73. Genus Physodictyon Kiitzing. 
Thallus vescicular, globular ; cells 

angular. 
74. Genus Exteromorpha Link. 
Thallus tubular, branched, attached 

while young, later free; cells in a 

single layer forming the tube. Propa- 
gation by zoospores. 

75. Genus Monostroma Thuret. 
Frond plane or saccate, simple or 

lobate; cells somewhat rounded 

(sometimes quarternate). 
[The frond may be either flat and 

open, or in the form of a tube. The 

cells are not so closely aggregated as 

in the preceding genera, and they 

are frequently surrounded by special, 

hyaline envelopes, enclosing 1-2-4 

cells. We are not acquainted with 

the genus, but take the description 

and figures of Cooke for authority. ] 

Family Vil. PirTHoPHORACE# 
Wittrock. 

Filaments like Cladophora, but 

with some of the cells distinctly 

swelled in their upper part. The 

spores are formed in such cells, the 

entire endochrome of the cell passing 

into the upper, turgid portion, which 

is club-shaped, leaving the lower part 

colorless. 
Genus 76. Pithophora Wittrock. 
Character same as the family. 
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[ Representatives of this interesting 
genus have been found in various 
parts of the country; first by Mr. 
Wolle, near his home and in New 
Jersey. We have it now growing in 
an aquarium in Washington, but the 
source of this specimen is uncertain. 

The mode of branching, and the 
general appearance of the cells are 
precisely like Cladophora. The pe- 
culiar method of spore-formation is 
distinctive. | 

6. OosPpoRE. 
Oogonia and antheridia. 
After fructification the oosphere 

produces an oospore, while the for- 
mer becomes surrounded with a thick 
wall and becomes a resting cell. 
Spermatozoids are formed in differ- 
ent cells, and are of variable form. 
They find their way through an open- 
ing into the oogonium, and there 
complete the fructification by fusing 
with the oosphere. 

In most of the members of this 
division propagation by zoospores 
is also observed. 

FAMILIES. 

Filamentous, confervoid, aquatic 
or terrestrial; rootless. 

SPHAROPLEACEA, VIII. 
Filamentous, aquatic, basal cell 

root-like, attached ; spores in globular 
swellings. CEDOGONIACE, IX. 

Flat, spreading, cells with bristles. 
CoLEOCHZTACE®, X. 

Family VU. SpHaROPLEACE®. 

Filamentous alge, living in water 
or on land, green, unbranched and 
rootless, of conferva-like appearance. 

Propagation sexual, the vegetative 
cells becoming sexual organs. The 
oogonia form their protoplasmic con- 
tents by balling it together into a sin- 
gle or many oospheres, throwing out 
a watery fluid. In the cells destined 
to produce antheridia the plasma- 
contents divide into reddish-yellow 
spermatozoids, which leave the an- 
theridium, enter the oogonia through 
openings in the walls, and fertilize the 
oospheres by fusing with them. 

These become oospores surrounded 
with a tough membrane, and their 
green contents become colored red by 
an oily substance. After a long time 
they germinate, while they (in SAh@- 
roplea) divide into 2-8 parts, which 
leave the spore as swarm-cells (zoo- 
spores) , and, coming to rest, give rise 
to new filaments. 

Synopsts of Genera. 

Green spherical cells, separated, in 
linear series, in hyaline tube. 

Cylindrocapsa, 77. 
Filaments of long, cylindrical-cells, 

with numerous, regularly spaced 
vacuoles dividing the endochrome in- 
to bands. Spheroplea, 78. 

77. Genus Cylindrocapsa 
Reinsch. 
Young filaments attached, at first 

consisting of a linear series of cells, 
later often producing, by dividing 
walls parallel or inclined to the long 
axis, irregular or complex bands. 

Cells short, cylindrical, spherical, 
or oblong, with dense, bright green 
contents, and starch granules, and 
thick, colorless envelope. 

The oogonia are produced in veg- 
etable cells, which become spherical, 
the entire contents formed into a 
single, spherical or egg-shaped 
oosphere. The walls of the oogonium 
consist of 3-6 broad, colorless layers 
(of the cell-wall) , widely separated at 
the poles, but close laterally. 

The antheridia are produced in 
the same filament by division of a 
vegetative cell in 2 or 4 daughter 
cells, not surrounded by special en- 
velopes, in each of which 2 spindle- 
shaped spermatozoids of yellow color 
with a hyaline anterior portion, con- 
taining 2 contractile vacuoles and 2 
cilia, are formed. Escaping, these 
make their way to the oogonium, the 
wall of which has opened on the 
side, enter, and fertilize the oosphere. 
The latter then becomes covered 
with a double contoured membrane 
and becomes an oospore; the con- 
tents change to a_reddish-yellow 
color, and a long resting period fol- 

—— ae? i 
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lows. Its further history is not | pear-shaped form, carmine-red or red 
known. and green, with hyaline end and two 

[ The oval or spherical cells, which 
may or may not be surrounded by 
thick, lamellose, hyaline envelopes, 
are arranged in a linear series within 
a tubular, hyaline, gelatinous cylin- 
der (or vesicle, as Reinsch designates 
it). The cells are full to repletion 
with green, granular contents. Im- 
mediately after division the cells are 
in contact, and therefore truncate in 
form. Propagation by swarm spores 
has not been observed. Compare 
Hormospora, 16. 

The cylindrical sheath is closed at 
both ends, the upper end rounded, 
sometimes expanded, with several 
green cells in the club-shaped in- 
terior; the lower end is narrowed 
and attached. ] 

78. Genus Spheroplea Agardh. 
Filaments composed of long, cylin- 

drical cells, which, in the vegetative 
condition, have green, protoplasmic 
contents, which is divided by large, 
regularly placed vacuoles, into a num- 
ber of equidistant rings or bands. 
The vacuoles are enclosed in a mem- 
brane, and the single cells appear, 
therefore, to be divided by false septa. 

All vegetative cells are transformed 
into sexual organs. Oospheres num- 
erous in a mother cell, of a dark 
green color. The oospores, after 
fertilization, produce three mem- 
branes, the outer of which is thrown 
off, leaving a colorless, widely sepa- 
rated, longitudinally or irregularly 
wrinkled or plaited epispore, a color- 
less close-lying endospore, and red 
contents. 

The spermatozoids are formed in 
innumerable number by the division 
of other vegetative cells into yellow 
portions ; they are yellow, elongated, 
with a thick hinder end, a beak-like, 
colorless anterior portion, with two 
cilia, and escape through openings 
formed in great number in the wall 
of the antheridium, and find their way 
to the oospheres. 

The zoospores coming from the 
oospores are spherical, cylindrical or 

cilia. 

[The contents of the cells some- 
times appears quite frothy from the 
numerous vacuoles, especially just 
previous to fructification. ] 

ey 

Fixing arranged Diatoms and Sec- 
tions. 

Among the many methods of fix- 
ing diatoms and other minute objects 
upon a slide or cover-glass, the method 
of M. Threlfall has been very highly 
commended. The diatoms are ar- 
ranged upon a perfectly dry surface 
of caoutchouc spread upon the slide, 
and fixed in place by application of 
gentle heat. The details may be 
briefly given as follows :—First pre- 
pare a solution of caoutchouc in 
benzene, adding sufficient caoutchouc 
to produce a jelly-like mass. Of this 
take a portion as large as two peas, 
and dissolve it in thirty cubic centime- 
tres of benzene. This dilute solu- 
tion is the one that is used. Crude 
caoutchouc should be used, or such 
as has not been vulcanized. 

This solution ailords an easy means 
of attaching thin sections in series 
as well as diatoms toa glass slip. In 
either case the slip is coated with a 
thin layer of caoutchouc by flowing 
it with the solution as a photographic 
plate is coated with collodion. The 
solvent rapidly evaporates, leaving the 
caoutchouc in a thin film on the glass. 
The sections, ordinarily included in 
paraffin, are arranged in series on the 
caoutchouc. The slide is then 
warmed to a temperature of 56 ’—60° 
C., when the caoutchouc softens, and 
the sections become fixed in place. 
The paraffin is then removed by petro- 
leum spirit, and if it is desired the sec- 
tions may be stained in position. 

To attach diatoms it is only neces- 
sary to arrange them on the layer of 
caoutchouc and warm gently. 

This method of fixing diatoms is 
highly commended by P. Francotte.* 

* Bull. Soc, Belge de Micr, 
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The Strie of Diatoms on the Mol- 
ler Probe-Platte. 

The first column gives the number 
of the diatom on the test-plate, the 

The following table is presented | second the name of the diatom, the 

for convenience of reference. It 
was prepared a number of years ago | 
—the date we do not remember, but | 

it is of no great consequence, as we 
are not aware of any corrections of 
the numbers given in the last column. 

Evupopiscus ARGUS, - : 2 

TRICERATIUM FAvuS, - - = 2 

| 

) 

— Eupopiscus ARGUS, - - = = 

Staining Tissues in Microscopy.— 

BY PROF. HANS GIERKE. 
[Continued from p. 216.) 

129. Ehrlich. Borner’s d’tsch. med. 
_. Wochenschr., 1882, No. 19. 

The modification of Koch’s meth- 
od, introduced by Ehrlich and now 
everywhere adopted, consists in sub- 
stituting for potash, anilin, which is 
a yellowish, oily fluid, that, diluted 
with water, dissolves the dye much 
better than the dilute alkali. Strong 
mineral acids are used for bleaching. 
He thinks the bacillus of tubercle is 
inclosed in a sac, which is only 
penetrated by alkalies, not by acids 
or neutral solutions. If the dye is 
alkaline it will be bleached by acids. 
These dissolve the dye and remove 
it from the other constituents of the 
preparation, but cannot enter the in- 
ner part of the tubercular bacillus, 

O 

| 

_ third the person who named it, the 
fourth the direction of the stria, and 
the fifth the number of lines in the 
thousandth of an inch, as determined 
by Professor E. W. Morley, whose ex- 
perience gives authority to the results. 

- C.G. Ehrenberg. 
I C. G. Ehrenberg, Hexagonal, 3-7 
2 PINNULARIA NOBILIS, = = r - C.G. Ehrenberg, Transverse, 13-0 
3 NavicuLA Lyra Var., = - = C. G. Ehrenberg, Transverse, 16.0 
4 NavicuLa Lyra, = 5 i = - C.G. Ehrenberg, Transverse, 24.5 
5 PINNULARIA INTERRUPTA, - =< hos W-ismith, = - Transverse, 26.0 
6 STAURONEIS PHGENICENTERON, - - - C.G. Ehrenberg, ‘Transverse, 34-5 

' 7 GRAMMATOPHORA MARINA, - > = W. Smith, - Transverse, 38.4 
8 PLEUROSIGMA BALTICUM, - - - - W. Smith, - - Transverse, 23:1 

o 

g PLEUROSIGMA ACUMINATUM, - - i Ree an id \ Transverse, 46.4 

10 NirzSCHIA AMPHIOXYS, - - - - W. Smith, - Transverse, 49.2 
11 PLEUROSIGMA ANGULATUM, - - - W. Smith, - - Diagonal, 47-0 
12 GRAMMATOPHORA OCEANICA (G. subtilis- 

sima, J. W. Bailey), - - - - C.G. Ehrenberg, Transverse, 61.6 
13 SURIRELLA GEMMA, = = = = C. G. Ehrenberg, Transverse, 53-5 
14 NITZSCHIA SIGMOIDEA,— - - - - W. Smith, - Transverse, 62.0 
15 PLEUROSIGMA FASCIOLA, - - - W. Smith, - - Transverse, 58.0 
16 SURIRELLA GEMMA, - - - - - C.G. Ehrenberg, Longitudinal, 67.0 
17 CYMATOPLEURA ELLIPTICA, - - - A. DeBrébisson, Transverse, 63.0 
18 NAvICULA CRASSINERVIS (frustulia Sax- 

onica, L.. Rabenhorst), - - - A. DeBrébisson, Transverse, 86.2 
19 NirzscHIA SIGMA Var., - - = W. Smith, - - Transverse, 90.0 
20 AMPHIPLEURA PELLUCIDA, = - - F. T. Kiitzing, Transverse, 95-2 

C. G. Ehrenberg. 

henceit remains colored. The recipe 
is as follows :—Sprinkle a little anilin 
in water to make a 3 per cent. solu- 
tion, filter. Add a strong alcoholic, 
basic anilin color, as gentian violet 
or fuchsin, till a precipitate forms. 
Filter, and the stain is ready. Let 
the material soak for 24 hours in the 
cold, or one hour ina warm chamber 
at 50°. The sections are then trans- 
ferred to 30 per cent. hydrochloric 
acid till they appear bleached, which 
only takes 1-3 minutes; they are 
then dehydrated in absolute alcohol 
and cleared in oil of cloves. The 
tissues may be subsequently stained 
with other colors. 

130. Baumgarten. Ueber ein beq- 
uemes Verfahren, Tuberkel- 
bacillen in Sputen nachzuweis- 
en.. Centralbl: f. d.° medi 
Wiss., 1882, No. 25. 

A modification of the two preced- 

EE 
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ing processes. Sputa is dried in the 
usual way, and moistened with a 
very little dilute potash lye (1-2 drops 
of the 33 per cent. solution to a 
watch-glass of water). The bacillus 
may now be easily seen with a power 
of 400-500. To avoid changes, dry 
the cover-glass again, pass two or 
three times through a gas flame, then 
treat with a drop of rather dilute 
anilin violet, or other anilin adapted 
to stain nuclei. The bacteria of 
putrefaction will become intensely 
blue, but the bacillus of tubercle will 
remain colorless. 

The numerous processes of 1883 
cannot yet be brought together and 
presented here. 

From the text-books on Micro- 
scopy may be added :— 
131. Beale. How to work with the 

Microscope, 5th ed., 1880, p. 
¥27. 

Solferino and magenta are old 
names for our fuchsin, and they ap- 
pear to have been much used in 
England. The dyes are boiled in 
water, to which a little alcohol is 
added, 10-15 drops to the ounce. 
Magenta was recommended by Dr. 
Roberts in 1863, in Proc. R. Soc., 
xiv, p. 481, on peculiar appearances 
exhibited by blood corpuscles under 
the influence of solutions of magenta 
and tannin. 
132. Frey. Das Mikroskop und die 

mikroskopische Technik, 7. 
Aufl., Leipzig, 1881, p. ror. 

Anilin blue that is insoluble in 
water but soluble in alcohol, may be 
made soluble in water by treatment 
with sulphuric acid, and may then 
be used in water, or as follows :— 
Soluble blue 2 cg., water 25 cc., al- 
cohol 20-25 drops. This fluid is 
especially to be recommended for 
those materials that are hardened in 
alcohol. 

DIFFERENTIATION OF TISSUE ELE- 

MENTS BY THE REDUCTION OF SIL- 

VER SALTS, ESPECIALLY SILVER 

NITRATE. 

Out of the great number of articles 
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relating to this method, we select 
only those methods that have a par- 
ticular technical or histo: ical interest. 

133. Flinzer. De argenti nitrici 
usu et eflectu proesertim in 
oculorum morbis sanandis. 
Diss, 1854, bei Coccius 
gearbeitet. 

The observation is here recorded 
that after treatment with lunar caus- 
tic a precipitate is formed between 
the cells of the cornea. 

(After v. Recklinghausen See No. 
138.) 

134. His. Beitrage zur normalen 
und pathologischen Histologie 
der Cornea. Basel, 1856. 

On treatment of the cornea with 
lunar caustic a granular precipitate 
forms in the canals, or in the funda- 
mental tissue. He calls the first in- 
tercellular, the latter extracellular. 
He applies the pencil to the cornea. 

135. V. Recklinghausen. Eine 
Methode mikroskopische 
hohle und solide Gebilde von 
einauder zu scheiden. Archiv 
pathol. Anat. xix, 451. 

Fresh or dried animal tissues are 
put into a weak solution of silver ni- 
trate, then in a dilute brine in order 
to arrest the further action of light. 
A fine, thick, black silver precipitate 
is thus formed in all parts containing 
much water, while portions more 
solid escape the feeble action of the ~ 
silver salt and remain colorless, or 
with longer treatment show scattered 
grains, or diffuse staining. 

(The best method of staining with 
silver is to lay the material in a } to 
4% solution of a silver salt for 20 to 
40 seconds, moving it about in the 
solution, taking care that sections 
do not cling together. Then drop 
at once ina .75” salt solution, mov- 
ing them actively as before, then ex- 
pose to the light). 

136. V. Recklinghausen. Die 
Lymphgefasse und ihre 
Beziehung zum Bierdege- 
webe. Berlin, 1862, p. 5. 

The results of continued experi- 
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ments with silver nitrate are here de- 
scribed. The exterior lines of the 
epithelium are stained black. In 
connective tissue the silver salt seeks 
the finer vessels, which are the be- 
ginnings of the lymphatic system, 
and is deposited there as a fine black 
grainy precipitate. The fundamen- 

tal tissue of the cornea stains yellow 
or dark brown. Low powers are 
recommended, 400 to 500. 

137. His. Ueber die Einwirkung 
des salpetersauren silber oxyds 
auf die Hornhaut. Schweitzer 
Zeitschrift f. Heilk. ii. Heft 
I, p. 1 (1862). 

Weak solutions of silver nitrate, 
according to His, in former essays, 
develop the inner cell-substance, 
strong solutions the outer. His now 
thinks that the time of treatment is 

important. 
The salt is first deposited in the 

intercellular substance of the cornea 
but is soon dissolved out by the sur- 
rounding fluids and may enter the 

cells to be again precipitated under 
the influence of light or by contact 
with peculiar compounds in the cells. 
The method is essentially causticising 
by silver nitrate. 

138. V. Recklinghausen. Zur 
Geschichte der Versilberungs- 
methode. Arch. pathol. Anat. 
XXVli, 419 (1863). 

139, His. Ueber das Epithel der 
Lymphgefasswurzeln und tber 
die v. Recklinghausenschen 
Saftkanalchen. Zeitschr. 
Wiss. Zool. xiii, 455. 

Each of these authors claims pri- 
ority in the use of silver nitrate. 
Von Recklinghausen insists he dis- 
covered the method as a ‘new mode 
of anatomical investigation,’ but His 
(see 134) in 1856 showed that silver 
in the cornea differentiated intra and 
extra cellular substance, and Flinzer 
and Coccius (No. 133) made a sim- 
ilar statement in 1854, but did not 
carry the application any further. 

[To be continued. | 
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— To our many subscribers and read- 
ers whose faces are not known to us, 
as well as to the many others whom 
we number among our friends, we 
extend a hearty Christmas greeting 
and wishes fora happy New Year. 
In a few days the whole civilized 
world will celebrate a day that has 
been observed for ages, and comes 
down to our own time as a day ot 
good cheer to rich and poor. But 
few are so entirely wrapped up in 
their own affairs that Christmas tide 
does not bring out the generous im- 
pulses of their nature. On Christ- 
mas eve and Christmas morning there 
is probably more genuine happiness 
in the world than any other day of 
the year. Christmas is therefore a 
great blessing to the world, and we 
trust all our readers will enjoy it 
fully. 

fo) 
WititiAM B. CAarPENTER.—The 

death of Dr. W. B. Carpenter, the 
eminent English physiologist and 
microscopist, was announced last 
month. Dr. Carpenter has been so 
closely associated, and intimately ac- 
quainted, with the progress of mi- 
croscopy in England during his long 
career as a leader in scientific thought, 
and so well known among micro- 
scopists, that we have deferred an 
extended notice of his life until Jan- 
uary, when we shall present our 
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readers with a portrait which is now 
being engraved for us from a photo- 
graph by Bogardus, taken while Dr. 
Carpenter was in this country not 
long ago. 

The portrait is, we believe, better 
than any yet published, and will form 
an appropriate frontispiece to the 
next volume, which our readers will 
no doubt highly prize. 

O 
THE JOURNAL FoR 1886.—The 

past year has been, unquestionably, 
the most entirely successful year the 
journal has yet enjoyed. Owing to 
a variety of causes, among which we 
may mention the increased demand 
for illustrations, the profits of the 
business have been somewhat less 
than in some past years; but when 
we say this has been the most success- 
ful year of all, we consider only the 
journal as a medium of information. 
We need not pass in review the many 
articles of value it has been our pleas- 
ure to publish this year. Those who 
have read the journal already know 
of them, and those who have notread it 
will probably not read this paragraph. 

However, at this time it is proper 
we should say a few words about the 
next volume. It is our intention to 
improve the journal in several re- 
spects. We have been very much an- 
noyed this year by irregularities in 
the paper, upon which it has been 
printed. This we propose to obviate 
in future, and next year a better paper 
will be used, upon which illustra- 
tions can be printed to better advan- 
tage. 

With the January number will be 
issued a fine portrait of the late Dr. 
W. B. Carpenter, to be the frontis- 
piece of the volume. The portrait 
will be engraved especially for this 
journal, and will only be furnished 
to those who subscribe for the 
year. Single copies will not be 
sold. 
Among the subjects that will be 

treated at length next year, photo- 
micrography will have a prominent 
place. The articles on the genera of 

alge of fresh water, by the Editor, 
will be continued and brought to an 
end; as will also the translation, by 
Professor Seaman, of the valuable 
historical account of staining pro- 
cesses. The value of both these con- 
tributions will be best recognized 

’ when they are completed and indexed. 
A considerable number of interesting 
articles on different subjects is already 
in hand awaiting publication, and 
others are promised. . 

The very satisfactory condition o 
the journal, especially as regards the 
character and value of the articles 
contributed during the past year, en- 
encourages us to devote more time to 
it in the future than hitherto, for it 
has now become a_ publication of 
recognized value in the field it cov- 
ers. We shall persevere in the 
course that has been followed thus 
far with such satisfactory results, pre- 
ferring to merit the appreciation of the 
large and increasing body of earnest 
students and workers, rather than 
attain notoriety, and a trifling tran- 
sient increase of circulation, by a less 
conservative course. 

) 
MICROSCOPICAL SOCIETIES.— 

Sometime ago westated our intention 
to publish each year a list of the micro- 
scopical societies in the country, and 
requested the officers or members to 
favor us with the names of officers, 
number of members, and such other 
information concerning the societies 
with which they are connected, for 
this purpose. After waiting several 
months, we find the number of re- 
sponses surprisingly small. Although 
we cannot present the list as repre- 
senting all the societies in existence, 
it may fairly be assumed to include, 
with a few notable exceptions—such 
as the New York, and the Wellesley 
College for example, from which we 
have not received information con- 
cerning present membership, etc.— 
all the societies that are active and 
prosperous. Omissions can be made 
up next year. The list includes only 
those societies whose officers have re- 
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sponded to our request for informa- | Incorporated March 31, 1869. 
tion, hence, so far as it goes, it is 
reliable. The information, however, 
is quite incomplete in many cases. 
We hope next year to publish a more 
perfect list, that will prove of greater 
interest. It was intended to publish 
the names of the officers in this con- ° 

nection, but some of the reports came 
in so late that the officers were named 
for 1886, while others gave the officers 
for 1885. We shall be pleased to 
publish the names of officers of all 
societies for the year 1886, if the 
necessary information is received be- 

_ fore the first of March. 
Bethlehem Microscopical Society, 

Bethlehem, Pa. 
Organized January 10,1884. Meet- 

ings the first Thursday of each month. 
Membership 16. 

Microscopical Society of Camden, 
Camden, N. J. 

Organized Nov. 7th, 1878. Meet- 
ings at Microscopical Hall, 46 N.-3d 
street, on the first and third Thurs- 
days of each month, (usually except- 
ing July and August). Membership 
51, average attendance 10. ‘Twenty 

microscopes are owned by members. 
Lectures are frequently given. This 
year Prof: (C/;HizKain, Dr. A.P, 
Brown, Dr. G. T. Robinson, and 
Prof. E. F. Moody have lectured be- 
fore the Society. The Society is in 
good financial condition. 

California Microscopical Society, 
San Francisco, Cal. 

Incorporated August 20, 1883. 
Meetings monthly. <A _ society of 
ladies who manifest considerable in- 
terest in microscopical work. 

Cleveland Microscopical Society, 

Cleveland, Ohio. 
Organized May 23, 1882. 

ings on the first and third Mondays 
of each month. Membership 55. 
Average attendance 11. The society 
subscribes for some periodicals, and 
has the use of the library and museum 
of the Kirtland Society of Natural 
Science. 

State Microscopical Society of Illi- 
nois, Chicago, IIl. 

Meet- ~ 

Meetings on the second Friday of each 
month from October to May, inclu- 
sive. Active members 82, corres- 
ponding members 22, honorary mem- 
bers 5. This is one of the oldest 
established societies in the country ; 
nearly as old, as a corporation, as the 
Royal Microscopical Society of Lon- 
don, whose royal charter was obtained 

in 1866. 
Iron City Microscopical Society, 

Pittsburg, Pa. 
Meetings once a month. Member- 

ship 43. The objects of the society 
are declared to be ‘ to bring together 
all of kindred tastes... .and to dissem- 
inate a knowledge of and encourage 
the use of the microscope as a means 
of research, and of private and social 
recreation.’ The programme of the 
meetings indicates that the presenta- 
tion of papers is not regarded essen- 
tial to the interest of the meetings, 
but each member is expected to bring 
at least one object, and the first part 
of the programme is exhibition of 
objects. Then follows the ‘ occasional 
reading of papers,’ then exhibition 
of books, drawings, photo-micro- 
graphs, etc., and finally practical illus- 
trations of microscopical work. The 
business session begins at 9.30. Sat- 
urday afternoon excursions are made 
for collecting. 

Lehigh Valley Microscopical So- 
ciety, Easton, Pa. 

Organized May 19, 1881. Member- 
ship 13, and 1 honorary member. The 
society is in a prosperous condition. 

Minneapolis Microscopical Society, 
Minneapolis, Minn. 

Meetings on the first and third Mon- 
days of each month, well attended, 
and much interest is manifested by 
members. 

Central New York Microscopical 
Club, Syracuse, N. Y. 

Organized April 6, 1880, incor- 
porated May 18, 1883. Meetings on 
the last Monday of each month, except 
during July and August. 

Richmond Microscopical Society, 
Richmond, Va. 
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Organized and chartered 1880. 
Membership 18. Owns a good li- 
brary, and subscribes to many scien- 
tific journals. Members have the 
use of a laboratory for research. 

San Francisco Microscopical So- 
ciety, San Francisco, Cal. 
Membership 28 and 2 honorary 

members. 
St. Louis Microscopical Society, 

St. Louis, Mo. 
Organized May 24, 1869, incorpo- 

rated August 17,1872. Meetings on 
the first Thursday of each month. 
Active members 23, honorary mem- 
bers 2. 
Washington Microscopical Society, 

Washington, D. C. 
Organized 1884. Meetings on the 

second and fourth Tuesdays of each 
month. Membership 27. 

In addition to the strictly Micro- 
scopical Societies there are several 
associations having microscopical sec- 
tions, or which give occasionally mi- 
croscopical exhibitions. We have 
before us programmes of the micro- 
scopical soiree of the Purdue Scien- 
tific Society, Lafayette, Ind., given 
in June, 1885, and also of the Port- 
land Society of Natural History, Port- 
land, Me., given in April. 

NOTES. 

— We are indebted to the Palmer Slide 
Company, whose advertisement is to be 
found on another page, for a number of 
samples of their bevel-edge slides, but 
recently introduced. These slips are cer- 
tainly very attractive in appearance, and 
are well adapted for ornamental prepara- 
tions. Some are plain glass, very color- 
less and free from defects, others are 
flashed with a color on the under surface, ~ 
which modifies the light, or adapts them 
very well for opaque mounting. The 
only criticism we would make of these 
slides is, that we anticipate careless hand- 
ling will result in chipped corners. The 
company also manufactures plain slides 
ot the ordinary kind, but of a superior 
quality of glass, at very reasonable prices. 

— Mr. Woolman has been sending out 
a circular and a preparation mounted on 

the new bevel-edge slide to “illustrate the 
beauty of the mounts on such slips. Mr. 
Woolman, in further recommendation of 
the slips, says: ‘Aside from the great 
beauty of thé finished object, making 
them the most elegant slide yet intro- 
duced, their bevel-edge allows them to 
glide smoothly under spring clips on the 
stage of the microscope. They are made 
of Chance’s crystal plate and Chance’s 
flat crown, and with ground edges, or 
ground and polished edges.’ They vary 
in price from $4.00 to $6.00 per gross. 

— Dr. Otto A. Wall has recently as- 
sumed charge of the microscopical col- 
umns of the Vational Druggist, of which 
he is associate editor, and has begun a 
series of articles on the microscopical ex- 
amination of drugs, which promise to be 
very useful to pharmacists. The editor 
of the Druggzst, H. M. Whelpley, Ph. 
G., is also instructor in the microscopi- 
cal laboratory of the St. Louis College 
of Pharmacy. The laboratory is well 
equipped with microscopes and apparatus, 
as we learn from the Prospectus of the col- 
lege, and claims to offer the best facilities 
for instruction in the West. 

— Thirty-two parts of ‘Our Living 
World, an artistic edition of the Rev. 
J. G. Wood's Natural History of Animate 
Creation, already noticed in these col- 
umns, have been issued, leaving only ten 
more parts to complete the work. There 
is no illustrated popular natural history 
that equals this, in the interest of the 
text or the excellence of the illustrations, 
all of which are accurate. The wood-cuts 
are well executed and numerous, mostly 
taken from living animals, but the colored 
plates are especially fine; for example, 
the group of young leopards and mother— 
but they are all worthy of praise, and some 
of the birds are particularly good. Fora 
popular natural history, this is far better 
than any systematic work on the subject. 
The classification of animals has not been 
disregarded, but this has been made sub- 
ordinate to the descriptions of the animals 
themselves, their appearance, habits, and 
distribution. The publisher is Selmar 
Hess, New York city. 

—A form of cobweb micrometer has 
been introduced by Mr. Bulloch, which is 
certainly one of the best we have seen. 
The workmanship of it is first-class, leav- 
ing nothing to be desired in that respect. 
In addition to the movement of one set 
of lines with the micrometer screw, an- 
other screw, worked with a milled head 
on the other side of the instrument, moves 
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both sets of lines together, so that it is 
possible to set the graduated screw-head 
at zero for any particular measurement. 
This is a very convenient as well as useful 
feature. 

CORRESPONDENCE. 

About Magnification. 

To THE EpITOR :—Being somewhat in- 
terested in the article on page 203, ‘The 
Magnifying Power of an Inch Objective,’ 
I wish to propound the following ques- 
tions :— 

First. What is the magnifying power of 
an inch lens at 10 inches between object 
and lens? 

Second. What is the formula of a two- 
inch eye-piece as used in the microscope; 
not in the telescope? 

Third. What is the magnifying power 
of atwo-inch eye-piece, 10 inches between 
object and diaphragm? 

Fourth. Are there fifty microscopes in 
this country that are furnished with two- 
inch eye-pieces ? 

Fifth. What is the length of a ten-inch 
tube? 
Any person who has used the micro- 

scope for only a few days will doubtless 
think himself able to answer any one of 
the above questions. I want the actual 
measurements. 

WALTER H. BULLOCH. 
[Our columns are open for replies to 

any of these questions. Evidently Mr. 
Bulloch has been studying this subject of 
magnification, and now desires to draw 
out some ideas from others. The ques- 
tions are worthy of careful consideration. 
—Ep.] 

NOTICES OF BOOKS. 

Methods of Research in Microscopical An- 
atomy and Embryology. By Charles 
Otis Whitman, M. A., Ph. D.  Illus- 
trated. Boston: S. E. Casssino & 
Company. 1885. (8vo, pp. villi and 

255.) 
Dr. Whitman’s admirable manual is 

undoubtedly the most practical treatise 
on the%subjects with which it deals at pres- 
ent accessible to the student who wishes 
to know how to prepare his materials 
properly for staining, and how to imbed, 
section, and mount delicate objects and 
tissues in accordance with the most recent 
and approved methods. These methods 
which have been developed by the work- 

ers in the laboratories of continental 
Europe, and have been still further im- 
proved upon by the untiring efforts of the 
corps of investigators gathered together 
at Naples, under the direction of Dohrn, 
are fully explained in this book. While 
the work deals very largely with the 
methods pursued by the embryologist, the 
working histologist and anatomist cannot 
fail to be instructed by reference to its 
pages. It is, in fact, a laboratory manual, 
explaining clearly the steps by which de- 
finite results are to be reached. It is not 
a mere collection of formule, but a trea- 
tise by the aid of which the student may 
instruct himself in that comparatively 
new art, microtomy, which is revealing 
so much that is of importance in modern 
biology. It discusses general and special 
methods, the enlarged stereogrammatic 
reconstruction of minute objects from 
serial sections, the times and places of 
ovulation of a considerable variety of 
forms, fixatives, and gives full directions 
for successfully cutting serial sections. 
Formule for the preparation of reagents 
are given, and two very useful micromet- 
ic tables complete the book. There is 
a good index. Nothing is said of micro- 
scopes and accessories, and their con- 
struction or theory. The methods useful 
to the actual investigator are alone dealt 
with, leaving the work unencumbered 
with details which have already been 
capably handled by Carpenter in his 
hand-book. ‘7 ee 

Recherches Anatomiques sur les Organes 
Vé yé‘atifs de l’ Urtica Dioica. L. Par 
A. Gravis, Docteur en Sciences Natu- 
relles, assistant du cours de botanique 
a l'Université de Liege, Secré-aire de la 
Soc.é.é Belge de Microscopie. Brux- 
elles; Libraire Médicale et Scienti- 
fique de. A. Manceaux, 1885. (4°, pp. 
232, plates 23, with explanations.) 
An adequate review of this valuable 

work would require more space than can 
be here given to the subject. In the in- - 
troduction the author concisely states his 
object in preparing the memoir, which 
was to present an anatomical study of the 
vegetative organs of a plant throughout its 
whole extent and in all stages of growth. 
The result is a knowledge of the variations 
of structure which these organs undergo. 

The structure of the plant has been 
thoroughly studied and described in detail, 
with the aid of beautifully drawn figures. 
We have not even space in which to give 
a summary of the results, but must refer 
botanists to the original work, which will 
reward careful study. 
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